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@ Derivatives of N-phenylpyrazoles. 

@ N-Phenylpyrazole derivatives of the formula: 



are described. 
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wherein R 1 represents cyano, nitro, halogen, acetyl or formyl: 
R 2 represents R 5 S0 2 , R^SO or R«S in which R 5 is optionally 
halogen substituted alkyl, aikenyl or alkynyl; 
R 3 represents a hydrogen atom or a group NR 8 R 7 wherein R 6 
and R 7 each represent hydrogen, alkyl, alkenylalkyl, alkynylalkyl, 
formyl, optionally halogen substituted alkanoyl, optionally 
halogen substituted aikoxycarbonyl, or alkoxymethyleneamino, 
halogen, or R6 and R 7 together form a cyclic Imide and R« 
represents a substituted phenyl group possess arthropodicrdal, 
plant nematocidaJ, anthelmintic and antiprotozoal properties; 
their preparation, compositions containing them and their use 
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Description 

DERIVATIVES OF N-PHENYLPYRAZOLES 

This invention relates to N-phenylpyrazole derivatives, to compositions containing them and to the use of 
N-pheny!pyrazoie derivatives against arthropod, piant nematode, heiminth and protozoan pests. 

5 The present invention provides N-phenylpyrazoie derivatives of the generai formuia (I) depicted hereinafter 
wherein R 1 represents a cyano or nitro group, a halogen, I.e. fluorine, chlorine, bromine or iodine, atom, or an 
acetyl or formyl group; R 2 represents a group R 5 S0 2 , R 5 SO, or R 5 S in which R 5 represents a straight or 
branched chain alkyl, alkenyl or alkynyl (preferably 1-(alkynyl)aikyl and more preferably alk-2-ynyl) group 
containing up to 4 carbon atoms which may be unsubstituted or substituted by one or more halogen atoms 

10 which may be the same or different; R 3 represents a hydrogen atom, or an amino group -NR 6 R 7 wherein R 6 
and R 7 , which may be the same or different, each represent a hydrogen atom or a straight or branched chain 
alkyl, aikenylalkyl or alkynylalkyl group containing up to 5 carbon atoms, a formyl group, a straight or branched 
chain alkanoyl group (which contains from 2 to 5 carbon atoms and which may be optionally.substftuted by one 
or more halogen atoms) or R 6 and R 7 together with the nitrogen atom to which they are attached form a 5 or 6 

15 membered cyclic Imide, or represents a straight or branched-chain alkoxycarbonyl group {which contains 
from 2 to 5 carbon atoms and is unsubstituted or substituted by one or more halogen atoms), or R 3 represents 
a straight or branched-chain aikoxymethyleneamino group containing from 2 to 5 carbon atoms which may be 
unsubstituted or substituted on methylene by a straight or branched-chain alkyl group containing from 1 to 4 
carbon atoms, or represents a halogen, i.e. fluorine, chlorine, bromine or iodine, atom; and R 4 represents a 

20 phenyl group substituted in the 2-position by a fluorine, chlorine, bromine or iodine atom; in the 4-position by a 
straight or branched chain alky! or alkoxy group containing from 1 to 4 carbon atoms which may be 
unsubstituted or substituted by one or more halogen atoms which may be the same or different (the 
trifluoromethyl and trifluoromethoxy groups are preferred), or a chlorine or bromine atom; and optionally in the 
6-position by a fluorine, chlorine, bromine or iodine atom, with the exclusion of the compound wherein R 1 

25 represents cyano, R 2 represents methanesulphonyi, R 3 represents amino and R 4 represents 2,6-dichloro- 
4-trifluoromethylphenyi, which have valuable activity against arthropod, plant nematode, heiminth and 
protozoan pests, more particularly by ingestion of the compound(s) of general formula I by the arthropods. 

Compounds of general formula (I), processes for their preparation, compositions containing them and 
methods for their use constitute features of the present invention. 

30 It is to be understood that the halogen atoms on the phenyl group R 4 may be the same or different. When 
groups are substituted by more than one haiogen atom it is to be understood that the halogen atoms may be 
the same or different. 

Preferred compounds of general formula (I) are those wherein R 2 represents an alkylsulphonyl/sulphlnyl/ 
thio group which is optionally halogen substituted containing from 1 to 4 carbon atoms, or an alkenyl- or 
35 alkynyl-sulphonyl/sulphinyt/thio group which is optionally halogen substituted and contains up to 4 carbon 
atoms, preferably a trifluoromethylthio or trifluoromethylsulphiny! group, R 3 represents the hydrogen atom, an 
amino or methyiamino group and R 1 represents a halogen atom or preferably the cyano or nitro group. 

Compounds of general formula (I) wherein R 4 contains the trifluoromethyl or trifluoromethoxy group, and R z 
represents an optionally halogenated alkylsulphonyl/sulphlnyl/thio group containing from 1 to 4 carbon atoms 
40 are preferred. Trifluoromethylthio, trifluoromethylsulphinyl and trifluoromethanesulphonyl are especially 
preferred for R 2 . 

Preferred compounds of general formula (I) are those with phenyl (R 4 ) substitution which is 2,4,6-trichloro, 
2,6-dichloro-4-difIuoromethoxy, 2,chloro-4-trifluoromethyl, 2-bromo-6-chloro-4-trifluoromethyl, 2,6-dibromo- 
4-trifluoromethyl or 2-bromo-4-trifluoromethyl. 
45 Compounds of general formula (I) with 2,6-dichloro-4-trifluoromethyl or 2,6-dlchloro-4-trifluoromethoxy 
substitution of the phenyl group (R 4 ) are especially preferred. 

Compounds of generai formula (I) which are of particular interest are: 

I . 5-AmincH3-Cyano-1-(2,6-dichloro-4^ 

^5-Amino-3-cyano-1-(2,6-dichloro^-trifluoromethoxyphenyl)-4-trifluoromethylthiopyrazo!e. 
50 3. 5-Amino-3-cyano-1 -(2,6-dichioro-4-dif luoromethoxyphenyl) -4-t rif luoromethylthiopyrazoie. 

4. 5-Amino-1-(2-chloro-4-trmuoromethylphenyl)-3-cyano^-trmuoromethylthiopyrazoie. 

5. 5-Amino-3-cyano-1-(2,4,6-trichlorophenyl)-4-trifluoromethyithiopyrazoIe. 

6. 5-Amino-3-cyano-1-(2,6-dibromo-4-trifluoromethylphenyl)-4-trmuoromethyithiopyrazole. 

7. 5-Amino-1-(2-bromo-4-trifluoromethylphenyl)-3-cyano-4-trifluoromethyithiopyrazole. 
55 8. 5-Amino-3-cyano-1 -(2,6-dichloro-4-trifluoromethylphenyl)-4-difiuoromethylthiopyrazple. 

9.5-Amlno-3-cyano-1-(2,6-dichIoro-4-trifluoromethylphenyl)-4-heptafluoropropytthiopyra^ 

10. 5-Amino-1-(2-bromo-6-chloro-4-trifluoromethylphenyl)-3-cyano-4-trifluoromethyithiopyrazoie. 

I I . 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyiphenyl)-4-trichloromethylthiopyrazole. 
1 2. 5-Amino-3-chloro-1 -(2,6-dichloro-4-trif luoromethylphenyl)-4-trifluoromethylthiopyrazoie. 

60 l3.5-Amino-3-bromo-1-(2,6-dichIoro-4-trifluoromethylphenyl)-4-trmuoromethylthiopyrazole. 

1 4. 5-Amino-1 -(2,6-dichloro-4-Wluoromethylphenyl)-3-fluoro^trifluoromethylthiopyrazole. 

15.5-Amino-4-chlorodifluoromethy!thio^ 

16. 5-Ch!oro-3-cyano-1-(2,6-dlch!orc^-^ 
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17 5-Amino-3-chloro-1-(2,6^ich^ u A u 

18. 3-Cyano-1-(2,6-dichloro^-trffluoromet^ 

^ 8 3<5yano-H2 1 6-dlchloro^trffluon>™ 

^ 0l 3-Cyano-1-(2,6-dichloro^-trmuoromethylphenyl)-5-ethox^ 
razole 

21 5^Acetamido-3-cyano-1 -(2,6KTichloro^-trifluoromethy^^ 
22. 3<3yano-1-(2.6^lch!oro^trffluoromethyl 

razole. , . 

23 3-Cyano-1-(2,6Klich!oro^-trifluoro^ 

24 5-Acetamldo-3-cyano-1-(2,6-dichloro^trifl^^ 

25. 3-Cyano-1-(2,6-dichloro^trifluoro^ 
razole 

26. *3-Cyano-1-(2,6-dichloro^-trffluoromethylphenyl)-5-bis(methoxycarbonyl)a^ /5 
^T-^a™^ 

P 28^°Chloro^^ 
29. 3-C^ajio-1-(2,6KJichloro^trif^ 

ln 0, £cyano-H^ 

32 3-Cyano-1-(2,6^ichloro^trifluoromethylp^ 

33 3-Cyano-1-(2,6^ichloro-4-trmuoromethylphenyl)-5-propylamino^trifluorometh 

34 3<3yano-1-(2,e-dlchlor^ 

35*. 3-Cyano-1-(2,6-dichloro^trtfluorom 

r ^°3-Cyano-1-(2 t 6^lchloro^trifluoromethylph 30 

37 5-Bromo-3K;yano-1-(2,6-dichloro^ 

38 5-Bromo^-cyano-1-(2 f 6^ichloro^ 

39 5-Bromo-3-cyano-1-(2,6^ichloro^trifluorome 
40.5-AmincH3-bromo-1~(2 l 6-dichloro-44rito 

41 3-Bromo-1-(2 f 6-dichloro^tnfluoromethylphenyl)^methanesulph 

42 3-Cyano-1 -(2,6-d ichloro^trifluoromethyiphenyl)-4-trlfluorornethylthiopyrazole. 

43 3-Cyano-H2,6Kiichloro^trifluorometW^ 

44. 3-Cyano-1-(2,6Kiichloro^trmuoromethoxyphenyl)^-trifluoromethylthiop 

45 3-Cyano-1 -(2,6^ichloro^-trffluoromethylphenyl)^methanesulphonylpyrazole. 

46 3-Cyano-1 -(2,6-dlchloro-4-trifluoromethylphenyl)-5-iodo^-trif luoromethylthiopyrazole. 

47 3-Cyano-1-(2,6-dtchloro^-^ 

48.5-Amino-1-(2,6-dichloro-4-trifluoromethylpheny!)-3-iodo^-methanesulphonylpyra^ 

49 1 -(2 6-Dichloro^-trifluoromethylphenyl)-3-iodo^-methanesuiphonylpyrazole. 

50 1-(2 6-Dichloro-4-trlfluoromethylphenyl)-3-lodo^trifiuoromethyithlopyra2ole. 

51 5-Amino-3-cyano-1-(2,6-dichloro^tri^ 

52 5-Amtno-3-cyano-H2,6-dichloro^^ 

53 5-Amino^cyano-1-(2,&^Ichloro^-trifluoromethoxyph 

54 5-Amino-3-cyano-1-(2.6^ich1oro^-^ 

55 3-Cyano-1-(2,6-dich!oro^-trifluorome 

56 5-Arnino-3-cyano-1-(2 i 6-dichloro^trffluoromethylphenyl)^(1-m 

57 5-Amlno-3-cyano-1-(2,6^ichloro^^ 

58 5-Amlno-3-cyano-1-(2,6>dlchloro^-trmuoromethylphenyl)^isopropylsulphinylpyrazole. 

59 5-Amino-3-bromo-1-(2,6<lichloro^trifiuorcm 
60.5-Amino^-tert-butanesulphonyl^y^^ 
61 3-Cyano-1-(2,6<itchloro^-trifluoromet^ 
62*. 5-Acetamldo^-cyano-1-(2,6^ichloro^ 

^8° H2 6-Dichloro^-trifto^ 

64 5-Amino-1-(2,6-dichloro^trffiuoromethylphe^ 

65 l-(2,6-Dichloro^-trifluoromethy^ 

66 5-Amino-1-(2-bromo^hIoro^^ 

67 5-Amino-1-(2,6^ichloro-4-trffluoromethox 
68.3^Acetyi-5-am!no-1-(2,6Hflchloro^trifl^^ 
69. 5-Amino^-cyano-1-(2 f 6<nch!oro^^ 

70. 5-Amino-3-c^ajio-1-(2,6-dichIoro^trmuoromethylphenyl)^ethylthiopyra^oIe. 
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71 . 5-Amino-3-cyano-1 -(2,6-<Iich!oro-4-trifluoromethylphenyI)-4-propylthiopyrazole. 
72. 5-Amino-3-cyano-1-(2,6nJich1orcH^ 
73.5-Amino-3^yajiCHl-(2,6-dichloro^triflu 
74.5-Amino-3K;yano-1-(2,6-dichloro^trrfluorome 
5 75. 4-AIIylthio-5-amlno-3-cyano-1 -(2 t 6-dichloro-4-trifluoromethylphenyl)pyrazole. 

76. 5-Aminc>-3-cyano-H2,6<Iichloro^trffi^^ 
77. 5-Amino-3-cyancHl-(2,6-dichloro-4-ti^^ 
78.5-Amino-3-bromcHl-(2,6<lichloro-4-trifluoro 

79. 5-Amino-3-cyano-1 -(^e-dichloro^-trifluoromethylphenylJ-^-tert-butylthiopyrazole. 
10 80. 5-Amino-3-bromo-1 -(2,6Kiichloro-^trifluoromethy!phenyn-4-methylsulph(nylpyrazole. 

81 . 5-Amino-3-cyanc-1-(2,6-dichloro^-trifluoromem^ 
82. 3-Cyano-H2,6-dichloro^trffluoromethylp^ 
83. 3-tyano-1-(2,6-dichloro-4-trifluorome^ 
methylthiopyrazole. 
15 84. 3-Cyano-1-(2,6-dichloro-4-trifluorome^ 

razole. 

85. 3-tyano-1-(2,6-dichlorc>-4-trffluorome^ 
razole. 

86.3-AcetyM-(2,6-dichloro-4-trrfluoromethy^ 
20 87. 1 -(2,6-Dichloro-4-trifluoromethylphenyl)-3-f ormyl-4-trifluoromethy!thiopyrazole. 

88. 5-Amino-1-(2,6-dlchloro-4-trifluoromethylphe 

89. 3-Cyano-1-(2,6Hjich!oro^trifluoromethylphenyl)-5-f!uorcH4-triftuor^ 
90. 5-Amino^^yano^ndichlorofluoro 

91 . 5-Amino-3-chloro-1 -(2,6HdKchlorcH4-trifluoromethylphenyl)^^ 
25 92. 5-Amino-3-cyano-H2,6Hdich1q^^ 

93. 3-Cyano-1-(2,6-dichloro-4-trmuoromethylp^ 
razole. 

94. 3-tyano-1-(2,6-dichloro^-trifl^ 
95. 5-Bromo-3-cyano-1-(2,6-dichloro^4rifluoromethy^ 
30 96.5-Acetamido-3-cyano-1-(2,6-dichloro-4-trffiuoromett^^ 

97. 3-Cyano-1-(2,6-dichlorcH44rifl^ 
sulphonylpyrazole. 

98. 3-Ctyano-1-(2,6,dichloro-4-trrfluoromefoylphen^ 
nylpyrazole. 

35 99. 3-Cyano-1-(2,6H3ichloro-4-trifluoromethylphenyO^ 

phonylpyrazole. 

100. 5-Amino-4-(2-ch!oro-1 ,1 ,2-trifluoroethylthio)-3-cyano-1-(2,6-dlchloro-4-trmuoromethyiphenyl)py- 
razole. 

101. 3-Cyano-1-(2,6-dichloro^trifluoromethylphenyl^^ 
40 nylpyrazole. 

The numbers 1 to 101 are assigned to the above compounds for identification and reference hereinafter. 
According to a feature of the present invention, there is provided a method for the control of arthropod, 
plant nematode, helminth or protozoan pests at a locus which comprises the treatment of the locus (e.g. by 
application or administration) with an effective amount of a compound of general formula (l) t wherein the 

45 various symbols are as hereinbefore defined. The compounds of general formula (I) may, in particular, be used 
in the field of veterinary medicine and livestock husbandry and In the maintenance of public health against 
arthropods, helminths or protozoa which are parasitic internally or externally upon vertebrates, particularly 
warm-blooded vertebrates, for example man and domestic animals, e.g. cattle, sheep, goats, equines, swine, 
poultry, dogs, cats and fishes, for example Acarina , including ticks (e.g. Ixodes spp., Boophilus spp. e.g. 

50 Boophilus microplus , Amblyomma spp., Hyalomma spp., Rhlplcephalus spp. e.g. Rhipicephalus appendicula- 
tus , Haemaphysalis spp., Dermacentor spp., Ornrthodorus spp. (e.g. Ornithodorus moubata and mites (e.g. 
Damalinia spp., Dermahyssus gallinae , Sarcoptes spp. e.g. Sarcoptes scabiei , Psoroptes spp., Chorioptes 
spp., Demodex spp., Eutrombicula spp.,); Diptera (e.g. Aedes spp., Anopheles spp., Musca spp., Hypoderma 
spp., Gasterophilus spp., Simulium spp.); Hemiptera (e.g. Triatoma spp.); Phthiraptera (e.g. Damalinia spp., 

55 Unognathus spp.); Siphonaptera (e.g. Ctenocephalides spp.); Dictyoptera (e.g. Periplaneta spp., Blatella 
spp.) ; Hymenoptera (e.g. Monomorium pharaonis ) ; for example against infections of the gastro-intestinal tract 
caused by parasitic nematode worms, for example members of the family Trichostrongylidae , Nippostrongylus 
brasiliensis , Trichlnella spiralis , Haemonchus contortus , Trichostrongylus colubriformis , Nematodirus battus , 
Ostertagia clrcumcincta , Trichostrongylus axei , Cooperia spp. and Hymenolepis nana ; in the control and 

60 treatment of protozoal diseases caused by, for example, Eimeria spp. e.g. Eimetia tenella , Eimeria acervulina , 
Eimeria brunettl , Eimeria maxima and Eimeria necatrix , Trypanosoma cruzi , Leishmania spp., Plasmodium 
spp., Babesia spp., Trichomonadidae spp., Histomonas spp., Giardia spp., Toxoplasma spp., Entamoeba 
histolytica and Theileria spp.; in the protection of stored products, for example cereals, including grain and 
flour, groundnuts, animal feedstuffs, timber and household goods, e.g. carpets and textiles, against attack by 

65 arthropods, more especially beetles, including weevils, moths and mites, for example Ephestia spp. (flour 
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moths), Anthrenus spp. (carpet beetles), Tribolium spp. (flour beetles). Sitophllus spp. (grain weevils) and 
Aoarus spp. (mites). In the control of cockroaches, ants and termites and similar arthropod pests In infested 
domestic and Industrial premises and in the control of mosquito larvae in waterways, wells, reservoirs or other 
running or standing water; for the treatment of foundations, structure and soil in the prevention of the attack 
on buildings by termites, for example, Reticulitermes spp.. Heterotermes spp.. Coptotermes spp.; in 
agriculture, against adults, larvae and eggs of Lepidoptera (butterflies and moths), e.g. Heliothis spp. such as 
Heliothis virescens (tobacco budworm). Heliothis armigera and Heliothis zea . Spodoptera spp. such as 
S exempta, S.littora lis (Egyptian cotton worm), S.eridania (southern army worm), Mamestra configurata 
(bertha army worm); E arias spp. e.g. E.insulana (Egyptian bollworm). Pectlnophora spp. e g. Pectlnophora 
gos sypiella (pink bollwoTr^ Ostrinia spp. such as O.nubilalls (European comborer). Trichoplusia nl (cabbage 
looper) Pieris spp. (cabbage worms), Laphygma spp. (army worms). Agrotis and Amathes spp. (cutworms). 
Wiseana"ippT(porina moth) , Chjlo spp. (rice stem borer) , Tryporyza spp. and Diatraea spp. (sugar cane borers 
and rice borers), Sparganothis pilleriana (grape berry moth), Cydia pomonella (codling moth), Arch ps spp. 
(fruit tree tortrix moths), Plutella xylostella (diamond back moth); against adult and larvae of Coleoptera 
(beetles) e.g. Hypothenemus hampei (coffee berry borer). Hylesinus spp. (bark beetles), Anthonomus grandls 
cotton boll weevil). Acalymma spp. (cucumber beetles), Lerna spp., Psylllodes spp.. Leptlnotarsa 
decemlineata (Colorado potato beetle), Diabrotica spp. (corn rootworms), Gonocephalum spp. (fatee wire 
worms) Agrio tes spp. (wireworms) , Permolepida and Heteronychus spp. (white grubs), Phaedon cochleanae 
(mustard beetle), Ussorhoptrus oryzophilus (rice water weevil), Mellgethes spp. (pollen beetles), 
Ceutorhynchus spp.. Rhynchophorus and Cosmopolites spp. (root weevils); against Hemiptera e.g. Psylla 
spp Bemisias pp., Tr ialeurodes spp., Aphis spp., Myzus spp., Megouraviclae , Phylloxera spp.. Adelges spp.. 
Phorodonhumuli (hop damson aphid) ,'AeneoJamia spp.. Nephotetttx spp. (rice leaf hoppers), Empoasca spp.. 
Nilaparvata spp., Perkinsiella spp., Pyrilla spp.. Aonidlella spp. (red scales), Coccus spp., Pseuooocus spp., 
Helopeltis s pp. (mosquito bugs). Lygus spp., Dvsdercus spp.. Oxycarenus spp., Nezara spp.; Hymenoptera 
e.g. Athali a spp. and Cephus spp7(iaw flies), Atta spp. (leaf cutting ants); Diptera e.g. Hyjgmyja spp. (root 
fliesfAtheriaona spp.'ind Chlorops spp. (shoot flies). Phytomyza spp. (leaf miners), Ceratitis spp. (™t 
Thys anopterasuc h as Thripstabaci ; Orthoptera such as Locusta and Schistocerca spp. (locusts) and crickets 
e a Gryllus spp. and Achetaspp.; Collembola e.g. Sminthurus spp. and Onychiurus spp. (springtails). Isoptera 
eg Odortotermes s~pp7(termites). Dermaptera e.g. Forficula spp. (earwigs) and also other arthropods of 
agricultural significance such as Acari (mites) e.g. Tetranychus spp.. Panonychus spp. and Bryobla spp. 
(spider mites). Eriophyes spp. (gall mites). Polyphagotarsonemus spp.; Blanlulus spp. (mll.pedes) 
Scutlgerella spp. (symphilids). Oniscus spp. (woodlice) and Trlops spp. (Crustacea); nematodes which attack 
plants and tr ees of importance to agriculture, forestry and horticulture either directly or by spreading bacterid, 
viral mycoplasma or fungal diseases of the plants, root-knot nematodes such as Meloldogyne spp. (e.g. M. 
incognita); cyst nematodes such as Globodera spp. (e.g. G. rostochiensls ); Heterodera spp. (e.g. H. ayenae ; 35 
Radopho lus spp. (e.g. R. similis ); lesion nematodes such as Pratylenchus spp. (e g P. pratensls ); 
Belonolaimu s spp. (e.g. B. gracilis); Tylenchulus spp. (e.g. T. semipenetrans ); Rotylenchulus spp. (e.g. R. 
r0 nifnrm.^- g ntylgr^^rTl^ Helicotylenchus spp. (e.g. H.multiclnctus ); Hem.c y cliophora 

spp (eg. H. gracilis ); C riconemoideT s^pTTe.g. C. slmills ); Trichodorus spp. (e.g. T prtmitivus); dagger 
nematodes such as Xiphinema spp. (e.g. X. diversicaudatum), Longidorus spp. (e.g ^ etengato) : 
Hoplolaimus spp. (e.g. H. coronatus) ; Aphelenchoides spp. (e.g. A. ntzema-bosi, A. besseyi) . stem and bulb 
eelworms such as Dltylenchus spp. (e.g. D. dipsaci ). 

The Invention also provides a method for the control of arthropod or nematode pests of plants which 
comprises the application to the plants or to the medium in which they grow of an effective amount of a 
compound of general formula (I). ,u„i„„.inu*,irh 
For the control of arthropods and nematodes, the active compound is generally applied to the locus in which 
arthropod or nematode infestation is to be controlled at a rate of about 0.1kg to about 25kg of active 
compound per hectare of locus treated. Under ideal conditions, depending on the pest to be controlled the 
lower rate may offer adequate protection. On the other hand, adverse weather conditions, resistance of the 
pest and other factors may require that the active ingredient be used in higher proportions. In foliar application, 
a rate of 1g to 1000g/ha may be used. : , 

When the pest is soil-borne, the formulation containing the active compound is distributed evenly over the 
area to be treated in any convenient manner. Application may be made, if desired, to the field or crop-growing 
area generally or in close proximity to the seed or plant to be protected from attack. The active component can 
be washed into the soil by spraying with water over the area or can be left to the natural action of rainfall. 
During or after application, the formulation can, rf desired, be distributed mechanically in the soil, for example 
by ploughing or disking. Application can be prior to planting, at planting, after planting but before sprouting 

ha The comSundsot*!^ <■> ™»y be applied in solid or liquid compositions to the soil principally to 

control those nematodes dwelling therein but also to the foliage principally to control those nematodes 
attacking the aerial parts of the plants (e.g. Aphelenchoides spp. and Dltylenchus spp. listed above) 

The compounds of general formula (I) are of value in controlling pests which feed on parts of the plant 
remote from the point of application, e.g. leaf feeding insects are killed by the subject compounds applied to 

^addition the compounds may reduce attacks on the plant by means of anttfeeding or repellent effects. 65 
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The compounds of genera, formu.a (>, are of P-J^^y £ MSS ^^^5", 
glasshouse, orchard and vineyard crops 0f ^^f^ o °^X^ ^ salads (such as beans, cole 
cereals (such as maize, wheat, rice, sorghum). ^ r ops (such as potato, sugar beet, ground 

crops, curcurbits. lettuce, onions, tomatoes and W^'J^^g^ as ^aize. sorghum, lucerne). 

in forests, plantations and nurseries. ^tandina felled converted, stored or structural) from 

They are also valuable in the protecnon of timber , vct , ds bostrychids, cerambycids, 

attackby sawflies (e.g. Urocenis) or beeites g*^^S^SS^^^ s ^ 
anobuds), or termites, for example. Retlcu mermes spp • gg^Sl n P%ft i f n ^jpTces and tobacco. 

They have applications in the protection of stored mite attack. Also protected are 
whether whole, milled or compounded in to term (e.g.as carpets or 

stored animal products such as sWnsha.r .wool and J"^™^ beetle , mite and fly attack, 
textiles) from moth and beetle attack; ate » ^,^"3 control of arthropods, helminths or 

The compounds of general formula (I) are of f^^~ diseases in man and domestic animals, for 
protozoa which are ln|urious to, or ^ » ^^^^ff^ mites, lice.fieas, midges 

example those hereinbefore mentioned, and more ^^"J^S fenrnila (I) are particularly useful in 
and biting, nuisance and myiasis flies ™* <£™P^ 

^^r^^X^X^^ b/affected. but the disease is 
especially important in poultry, in P*^* *j* , kj the infectious organism In droppings on 

rsro^:^ 

e S% d Jns^S 

^pSfieSuSliSL inhibitory effect on the oocysts by great, reducing the 

number and or the sporulation of those P™*"*. aD _, |cation to man and animals and in the protection of 
The compositions hereinafter desenbed fo ^°P>^ ^f^"^ general environment may. in genera), 
stored products, household goods, property and areas ™} n *J B " |oci as a seed dressing, 
alternately be employed for application to growing crop 3 and crop growing .oc 
sSemeans of applying the co-pounds helminths or protozoa, by 
to persons or animals infested by on exposed to inf m tahon b V ^™° p edient exhibIts ^ imm ediate 
parenteral, oral or topical application of °"^^£^^^S^, or protozoa, for example 
« and/or prolonged action over a period **£^J£j£K fomu atlons, edible baits, salt licks, 

by incorporation in feed or suitable oraIiy-.ngest.ble ph^aceu «'cai T°rm snamp oos, 
dietary supplements, pour-on formulations, W.b^J^*^^^ n g | neral or t0 speciflc 
creanTs. vlax-smears and livestock sel "^^t sy^en™ ^ to the **™» % and domestlo and 
locations where pests may lurk including store P'f ^ ™' granules and baits, and in 

50 industrial premises, as sprays, fogs, dusts, smokes wat 9 er; t0 domestic animals in 

55 by liquid slurries and dusts. 

The compounds of genera, formula <') £ 
compositions of any type known to ^ ft s unable fo '"^ outdoor ^ contain ing as active 

application for the control of arthropods ln f ^P' e f ml ^* with one or more compatible diluents or 

""c^po=, B o„, =u, BW . .or .dm»r.«o„ ,o . « n»n include p™pa«lom -aW. <o, on-. 
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association with pharmaceirtically acceptable carriers or coatings and include, for example, tablets, pills, 
capsules, pastes, gels, drenches, medicated feeds, medicated drinking water, medicated dietary 
supplements, slow-release boluses or other slow-release devices intended to be retained within the 
gastro-intestlnal tract. Any of these may incorporate active ingredient contained within microcapsules or 
coated with acid-labile or alkali-labile or other pharmaceutically acceptable enteric coatings. Feed premixes 5 
and concentrates containing compounds of the present invention for use In preparation of medicated diets, 
drinking water or other materials for consumption by animals may also be used. 

Compositions for parenteral administration include solutions, emulsions or suspensions in any suitable 
pharmaceutically acceptable vehicle and solid or semisolid subcutaneous implants or pellets designed to 
release active ingredient over a protracted period and may be prepared and made sterile in any appropriate 10 
manner known to the art. u 

Compositions for percutaneous and topical administration include sprays, dusts, baths, dips, showers, jets, 
greases, shampoos, creams, wax-smears, or pour-on preparations and devices (e.g. ear tags) attached 
externally to animals in such a way as to provide local or systemic arthropod control. 

Solid or liquid baits suitable for controlling arthropods comprise one or more compounds of general formula 15 
(I) and a carrier or diluent which may include a food substance or some other substance to induce 
comsumption by the arthropod. 

Liquid compositions include water miscible concentrates, emulsifiable concentrates, flowable suspensions, 
wettable or soluble powders containing one or more compounds of general formula (I) which may be used to 
treat substrates or sites infested or liable to infestation by arthropods including premises, outdoor or indoor 20 
storage or processing areas, containers or equipment and standing or running water. 

Solid homogenous or heterogenous compositions containing one or more compounds of general formula 
(I) for example granules, pellets, briquettes or capsules, may be used to treat standing or running water over a 
period of time. A similar effect may be achieved using trickle or intermittent feeds of water dispersible 
concentrates as described herein. 

Compositions in the form of aerosols and aqueous or non-aqueous solutions or dispersions suitable for 
spraying, fogging and low- or ultra-low volume spraying may also be used. 

Suitable solid diluents which may be used in the preparation of compositions suitable for applying the 
compounds of general formula (I) include aluminium silicate, kieselguhr, corn husks, tncalcium phosphate, 
powdered cork, absorbent carbon black, magnesium silicate, a clay such as kaolin, bentonite or attapulgite, 
and water soluble polymers and such solid compositions may, if desired, contain one or more compatible 
wetting, dispersing, emulsifying or colouring agents which, when solid, may also serve as diluent 

Such solid compositions, which may take the form of dusts, granules or wettable powders, are generally 
prepared by impregnating the solid diluents with solutions of the compound of general formula (I) in volatile 
solvents, evaporating the solvents and, if necessary, grinding the products so as to obtain powders and if 35 
desired, granulating or compacting the products so as to obtain granules, pellets or briquettes or by 
encapsulating finely divided active ingredient in natural or synthetic polymers, e.g. gelatin, synthetic resins and 

PO ThTwe e ning, dispersing and emulsifying agents which may be present, particularly in wettable powders, may 
be of the ionic or non-ionic types, for example sulphoricinoleates, quaternary ammonium derivatives or 
products based upon condensates of ethylene oxide with nonyl- and octyl-phenol, or carboxyhc acid esters of 
anhydrosorbitols which have been rendered soluble by etherification of the free hydroxy groups by 
condensation with ethylene oxide, or mixtures of these types of agents. Wettable powders may be treated with 
water immediately before use to give suspensions ready for application. 

Liquid compositions for the application of the compounds of general formula (I) may take the form of 
solutions suspensions and emulsions of the compounds of general formula (I) optionally encapsulated in 
natural or synthetic polymers, and may, if desired, incorporate wetting, dispersing or emulsifying agents. 
These emulsions, suspensions and solutions may be prepared using aqueous, organic or aqueous-organic 
diluents for example acetophenone, isophorone, toluene, xylene, mineral, animal or vegetable oils, and water 
soluble polymers (and mixtures of these diluents), which may contain wetting, dispersing or emulsifying 
agents of the ionic or non-ionic types or mixtures thereof, for example those of the types described above 
When desired, the emulsions containing the compounds of general formula (I) may be used in the form of 
self-emulsifying concentrates containing the active substance dissolved in the emulsifying agents or in 
solvents containing emulsifying agents compatible with the active substance, the simple addition of water to 
such concentrates producing compositions ready for use. 

Compositions containing compounds of general formula (I) which may be applied to control arthropod, plant 
nematode, helminth or protozoan pests, may also contain synergists (e.g. piperonyl butoxide or sesamex), 
stabilizing substances, other insecticides, acaricides, plant nematocldes, anthelmintics or anticoccidials, 
fungicides (agricultural or veterinary as apropriate e.g. benomyl, iprodione). bactencides, arthropod or 
vertebrate attractants or repellents or pheromones, reodorants. flavouring agents, dyes and auxiliary 60 
therapeutic agents, e.g. trace elements. These may be designed to improve potency, persistence, safety, 
uptake where desired, spectrum of pests controlled or to enable the composition to perform other useful 
functions in the same animal or area treated. 

Examples of other pesticidally-active compounds which may be included in, or used in conjunction wrtn, tne 
compositions of the present invention are:- 
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acephate, chlorpyrifos, demeton-S-methyl, disulfoton, ethoprofos, fenitrothion, malathion, monocrotophos, 
parathion, phosalone. pirimiphos-methyl, triazophos, cyfiuthrin, cypermethrin, deltamethrin, fenpropathrin, 
fenvalerate, permethrin, aldicarb, carbosulfan, methomyl, oxamyl, plrlmlcarb, bendiocarb, teflubenzuron, 
dicofol, endosulfan, lindane, benzoximate, cartap, cyhexatin, tetradifon, avermectins, ivermectin, miibemycins, 

5 thiophanate, trichlorfon, dichlorvos, diaveridine and dimetridazole. 

The compositions for application to control arthropod, plant nematode, helminth or protozoan pests usually 
contain from 0.00001% to 95%, more particularly from 0.00050/o to 50%, by weight of one or more compounds 
of general formula (I) or of total active ingredients (that is to say the compound(s) of general formula (I) 
together with other substances toxic to arthropods and plant nematodes, anthelmintics, anticoccidials, 

10 synergists, trace elements or stabilisers). The actual compositions employed and their rate of application will 
be selected to achieve the desired effect(s) by the farmer, livestock producer, medical or veterinary 
practitioner, pest control operator or other person skilled in the art. Solid and liquid compositions for 
application topically to animals, timber, stored products or household goods usually contain from 0.000050/o to 
900/o, more particularly from 0.001% to 10%, by weight of one or more compounds of general formula (I). For 

15 administration to animals orally or parenterally, including percutaneously solid and liquid compositions 
normally contain from 0.1% to 90% by weight of one or more compound of general formula (I). Medicated 
feedstuffs normally contain from 0.001% to 30/o by weight of one or more compounds of general formula (I). 
Concentrates and supplements for mixing with feedstuffs normally contain from 50/o to 90%, and preferably 
from 5% to 500/o, by weight of one or more compounds of general formula (I). Mineral salt licks normally 

20 contain from 0.1 % to 10% by weight of one or more compounds of general formula (I). 

Dusts and liquid compositions for application to livestock, persons, goods, premises or outdoor areas may 
contain 0.0001% to 15%, and more especially 0.005% to 2.0%, by weight of one or more compounds of 
general formula (I). Suitable concentrations in treated waters are between 0.0001 ppm and 20 ppm, and more 
especially 0.001 ppm to 5.0 ppm. of one or more compounds of general formula (I) and may also be used 

25 therapeutically in fish farming with appropriate exposure times. Edible baits may contain from 0.01 0/0 to 50/0 
and preferably 0.01% to 1.0%, by weight of one or more compounds of general formula (I). 

When administered to vertebrates parenterally, orally or by percutaneous or other means, the dosage of 
compounds of general formula (I) will depend upon the species, age and health of the vertebrate and upon the 
nature and degree of its actual or potential infestation by arthropod, helminth or protozoan pest. A single dose 

30 of 0.1 to 100 mg, preferably 2.0 to 20.0 mg, per kg body weight of the animal or doses of 0.01 to 20.0 mg, 
preferably 0.1 to 5.0 mg, per kg body weight of the animal per day for sustained medication are generally 
suitable by oral or parenteral administration. By use of sustained release formulations or devices, the daily 
doses required over a period of months may be combined and administered to animals on a single occasion. 
In experiments on activity against arthropods carried out on representative compounds, the following 

35 results (wherein ppm indicates the concentration of the compound in parts per million of the test solution 
applied) have been obtained 

Test 1 

One or more dilutions of the compounds to be tested were made in 50% aqueous acetone. 

40 

(a) Test species: Plutella xylostella (Diamond-back Moth) and Phaedon cochleariae (Mustard Beetle). 
Turnip leaf discs were set in agar in petri-dishes and infected with 10 larvae (2nd instar Plutella or 3rd instar 

Phaedon ) . Four replicate dishes were assigned to each treatment and were sprayed under a Potter Tower with 
the appropriate test dilution. Four or five days after treatment the dishes were removed from the constant 
45 temperature (25°C) room in which they had been held and the mean percentage mortalities of larvae were 
determined. These data were corrected against the mortalities in dishes treated with 50% aqueous acetone 
alone which served as controls. 

(b) Megoura viciae (Vetch Aphid) 

50 Potted tic bean plants previously infected with mixed stages of Megoura were sprayed to run-off using a 
laboratory turntable sprayer. Treated plants were held in a greenhouse for 2 days and were assessed for aphid 
mortality using a scoring system, judging the response in comparison with plants treated with 50% aqueous 
acetone alone, as controls. Each treatment was replicated 4 times. 
Score 

55 3 all aphids dead 
2 few aphids alive 
1 most aphids alive 
0 no significant mortality 

60 (c) Test species: Spodoptera littoralis . 

French bean leaf discs were set in agar in petri-dishes and infected with 5 larvae (2nd instar). Four replicate 
dishes were assigned to each treatment and were sprayed under a Potter Tower with the appropriate test 
dilution. After 2 days live larvae were transferred to similar dishes containing untreated leaves set in agar. Two 
or three days later the dishes were removed from the constant temperature (25° C) room in which they had 

65 been held and the mean percentage mortalities of larvae were determined. These data were corrected against 
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the mortalities in dishes treated with SWo aqueous acetone alone which H 5 ^^ 

According to the above method an application of the following compounds was effective against the larvae 
of Plutella xyiostella producing at least 650/o mortality at less than 500ppm: 

"szsxz ss rr™s.«s — — - — — - — 

of Megoura viciae producing a score of 7/12 at 50ppm. 

1 1 XccoS'ng to'Sei'ove method an application of the foliowing compounds was effective against the larvae 
of Phaedon cochleariae producing at least 90* mortality at less than 5ppm: 

^ordi'nglo the above method an application of the following compounds was effective against the larvae 
of Spodoptera littoralis producing at least 700/o mortality at less than 500ppm: 

following Composition Examples illustrate compositions for use against arthropod, plant nematode 

composition at concentrations suitable for use In the field. 

COMPOSITION EXAMPLE 1 ^ 

A water soluble concentrate was prepared from 
5-Amino-3^yano-1-{2,6^ichto 7 ° /o w/v 

Ethylan BCP 100/o w/v 

FJBSEXSSi BC^orS^ and then ad din, , the 

Seating , and stirring until dissolved. The resulting solution was made up to volume by add.ng the remainder of 
the solvent. 

COMPOSITION EXAMPLE 2 

Soprophor BSU Wo w/v 
Arylan CA 4<Vo w/v 
N-methylpyrrolidone 500/o w/v 

g£££gjX™ K ,U CAand the active ingredient in N-methylpyrrolidone. and then adding SS 
Solvesso 150 to volume. 
COMPOSITION EXAMPLE 3 

400/0 w/w 

Arylan S 20/0 w/w 
Darvan No. 2 5°/o w/w 

S mSg e the F IngSdS KSng the mature in a hammer-mil. to a particle size less than 50 microns. 
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COMPOSITION EXAMPLE 4 
An aaueous flowable formulation was prepared from 

Ethylan BCP 1°/o w/v 50 
Sopropon T36 0.2% w/v 
Ethylene glycol 50/o w/v 
Rhodigel 23 0.15o/o w/v 

bylnSW SgSXSSi* and grinding in a bead mi., until the median particle size was less than 3 ^ 
microns. 

COMPOSITION EXAMPLE 5 

Ethylan BCP 10°/o w/v 
Bentone 38 0.50/o w/v 

tne fiSfSJ Sgnndng in a bead mill until the median particle size was .ess than 3 

microns. $5 
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COMPOSITION EXAMPLE 6 

Water dispersible granules were prepared from 
5-Amino-3-cyano-1-(2,6-dichloro-4-trifluorom 30% w/w 

Darvan No. 2 15% w/w 
5 Arylan S 8% w/w 

and Celite PF to 100% by weight 

by mixing the ingredients, micronising in a fluid-energy mill, and then granulating in a rotating pelletiser by 
spraying on sufficient water (up to 10% w/w). The resulting granules were dried in a fluid-bed drier to remove 
excess water. 

10 Descriptions of commercial ingredients used in the foregoing Composition Examples :- 

Ethylan BCP nonyiphenol ethylene oxide condensate 

Soprophor BSU condensate of tristyrylphenol and ethylene oxide 

Arylan CA 70% w/v solution of calcium dodecylbenzenesulphonate 

Solvesso 150 light Cio-aromatic solvent 
15 Arylan S sodium dodecylbenzenesulphonate 

Darvan sodium lignosulphonate 

Celite PF synthetic magnesium silicate carrier 

Sopropon T36 sodium salt of polycarboxylic acid 

Rhodigei 23 polysaccharide xanthan gum 
20 Bentone 38 organic derivative of magnesium montmorillonite 

COMPOSITION EXAMPLE 7 

A dusting powder may be prepared by intimately mixing :- 
5-Amino-3-cyano-1-(2 f 6-dichIoro-4-trifluoromethylphenyl)-4-trifluoromethyIthlopyrazoIe 1 to 10% w/w 
25 (weight/weight) 

Talc superfine to 100% by weight 

This powder may be applied to a locus of arthropod infestation, for example refuse tips or dumps, stored 
products or household goods or animals infested by, or at risk of infestation by, arthropods to control the 
arthropods by oral ingestion. Suitable means for distributing the dusting powder to the locus of arthropod 
30 infestation include mechanical blowers, handshakers and livestock self treatment devices. 

COMPOSITION EXAMPLE 8 

An edible bait may be prepared by intimately mixing :- 
5-Amino-3-cyano-1-(2 i 6-dichioro-4-trifIuoromethylphenyl)-4-trifluoromethylthiopyrazoIe 0.1 to 1 .0% w/w 
35 Wheat flour 80% w/w 
Molasses to 1000/o w/w 

This edible bait may be distributed at a locus, for example domestic and industrial premises, e.g. kitchens, 
hospitals or stores, or outdoor areas, infested by arthropods, for example ants, locusts, cockroaches and flies, 
to control the arthropods by oral ingestion. 

40 

COMPOSITION EXAMPLE 9 

A solution may be prepared containing :- 
5-Amino-3-cyano-1 -(2,6-dichloro-4-trifluoromethylphenyl)-4-trif luoromethylthiopyrazole 1 5% w/v (weight/ 
volume) 

45 Dimethylsulphoxide to 100% by volume 

by dissolving the pyrazole derivative in a portion of the dimethyl-sulph oxide and then adding more 
dimethylsulphoxide to the desired volume. This solution may be applied to domestic animals infested by 
arthropods, percutaneously as a pour-on application or, after sterilisation by filtration through a 
polytetrafluoroethylene membrane (0.22 micrometre pore size), by parenteral injection, at a rate of application 

50 of from 1.2 to 12 ml of solution per 100 kg of animal body weight. 

COMPOSITION EXAMPLE 10 

A wettable powder may be formed from:- 
5-Amino-3-cyano-1-(2,6-dichloro-4-trifIuoromethyIphenyl)-4-trif luoromethylthiopyrazole 50% w/w 
55 Ethylan BCP (a nonylphenol/ethylene oxide condensate containing 9 moles of ethylene oxide per mol of 
phenol) 5% w/w 

Aerosil (silicon dioxide of microfine-particle size) 5% w/w 

Celite PF (synthetic magnesium silicate carrier) 400/o w/w 
by adsorbing the Ethylan BCP onto the Aerosil, mixing with the other ingredients and grinding the mixture in a 
60 hammer-mill to give a wettable powder, which may be diluted with water to a concentration of from 0.001% to 
20/0 w/v of the pyrazole compound and applied to a locus of infestation by arthropods, for example dipterous 
larvae, or plant nematodes by spraying, or to domestic animals infested by, or at risk of infestation by, 
arthropods, helminths or protozoa, by spraying or dipping, or by oral administration in drinking water, to 
control the arthropods, helminths or protozoa. 
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COMPOSITION EXAMPLE 11 

A slow release bolus may be formed from granules containing a density agent, binder, slow-release agent 
and 5-amlno-3-cyano-1-(2,6-dichloro-4-trifluoromethylpn^ compound at va- 

rying percentage compositions. By compressing the mixture a bolus with a specific gravity of 2 or more can be 
formed and may be administered orally to ruminant domestic animals for retention within the reticulo-rumen to s 
give a continual slow release of pyrazole compound over an extended period of time to control infestation of 
the ruminant domestic animals by arthropods, helminths or protozoa 

COMPOSITION EXAMPLE 12 

A slow release composition may be prepared from:- 10 
5-Amino-3-cyano-1 -(2 l 6-dichloro-4-trifluoromethylphenyl)-4-trifluoromethylthiopyrazole 0.5 to 250/o w/w 

polyvinylchloride base to 100% w/w 
by blending the polyvinylchloride base with the pyrazole compound and a suitable plasticiser, e.g. dioctyl 
phthalate, and melt-extruding or hot-moulding the homogenous composition into suitable shapes, e.g. 
granules, pellets, brickettes or strips, suitable, for example, for addition to standing water or, in the case of is 
strips, fabrication into collars or ear-tags for attachment to domestic animals, to control insect pests by slow 
release of the pyrazole compound. 

Similar compositions may be prepared by replacing the 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl- 
phenylM-trifluoromethylthlopyrazoIe in the Composition Examples by the appropriate quantity of any other 
compound of general formula (I). 20 

The compounds of general formula (I) can be prepared by the application or adaptation of known methods 
(le. methods heretofore used or described in the chemical literature), generally pyrazole ring formation 
followed where necessary by changing substituents. 

It is to be understood that in the description of the following processes that the sequences for the 
introduction of the various groups on the pyrazole ring may be performed In a different order and that suitable 25 
protecting groups may be required as will be apparent to those skilled in the art: compounds of general 
formula (1) may be converted by known methods into other compounds of general formula (I). 

In the following description when symbols appearing in formulae are not specifically defined it is to be 
understood that they are "as hereinbefore defined" in accordance with the first definition of each symbol in this 
specification. Within the process definitions, unless otherwise stated, amino refers to the unsubstituted amino 30 
group. 

Compounds of general formula (I) wherein R 2 represents an R 5 S02, R 5 SO or R 6 S group, R 3 represents the 
unsubstituted amino group and R 1 represents the cyano or acetyl group may be prepared by a process 
version "a" in which a compound of general formula (II) wherein R 8 represents a cyano or acetyl group is 
reacted with a compound of general formula R 2 CH2CN, preferably a molar equivalent thereof, generally in the 35 
presence of an anhydrous inert organic solvent, e.g. ethanol, and a molar equivalent of a base, e.g. sodium 
ethoxide, and at a temperature from 0° to 50° C. 

Compounds of general formula (I) wherein R 2 represents an R S S group and R 3 represents an amino group 
-NR 6 R 7 wherein R 6 and R 7 each represent a hydrogen atom or a straight or branched chain alky!, alkenylalkyl 
or alkynylalkyl group as hereinbefore defined may be prepared by a process version "b" in which an 40 
intermediate corresponding to general formula (I) in which R 2 is replaced by the hydrogen atom is reacted with 
a compound of general formula:- 

R 5 SCI (III) 

(wherein R 5 is as hereinbefore defined) in an inert organic solvent, preferably chloroform or dichloromethane, 
optionally in the presence of a base, preferably pyridine, and at temperatures from 0° to 50° C. 45 

Compounds of general formula (I) wherein R 1 represents a chlorine or fluorine atom, R 2 represents an 
R 5 S02, R 5 SO or R 5 S group, and R 3 represents an amino group may be prepared by a process version "c" in 
which a compound of general formula (IV) wherein X and y both represent chlorine atoms or both represent 
fluorine atoms, is reacted with a phenylhydrazine of general formuia:- 

R 4 NHNH 2 (V) 50 
(wherein R 4 is as hereinbefore defined) or an acid addition salt thereof, e.g. the hydrochloride, in an inert 
solvent, preferably ether or tetrahydrofuran, and optionally in the presence of a base, e.g. triethyiamine or 
sodium acetate, and at a temperature from 0° to the reflux temperature of the solvent. When an acid addition 
salt of the compound of general formula (V) is used, the reaction with the compound of general formula (IV) is 
effected in the presence of an alkali metal, e.g. sodium or potassium, acetate, carbonate or bicarbonate. 55 

According to a further process version "d" (1), compounds of general formula (I) wherein R 2 represents an 
R 5 S group, R 1 represents a chlorine, bromine, iodine or fluorine atom or a cyano or nitro group, and R 3 
represents an amino group may also be prepared by the reaction of corresponding 4-thiocyanatopyrazoles 
with an organ ometaliic reagent such as a compound of general formula:- 

R 5 -Mg-X 1 (VI) 60 
wherein R 5 is as hereinbefore defined and X 1 represents a halogen atom in an inert solvent, such as diethyl 
ether or tetrahydrofuran, and at a temperature from -78° C to the reflux temperature of the reaction mixture or a 
compound of general formula:- 

R 9 -Ce=C - LP (IX) 

wherein R 9 -CsC - corresponds to R 5 in (I), in an inert solvent, such as tetrahydrofuran or diethyl ether, at 65 
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temperatures from -78°C to ambient mm „„„nd 9 of oeneral formula (I) in which R a represents 

Alternatively, according to process version ^J^^fjS^ ^Zp may also be prepared by 
an R5 S group wherein R*S is other ^ • m 1n SWs?eplacedbyathiocyanatogroup, 

of a reagent of general formula:- 
„ SSJS^Sum !«*»». in th. pc».nc. of a ~g«« «1 gmitf 

15 reflux temperature. compounds of general formula (I) wherein R*S Is other 

Alternatively, accord.ng to process verston ^^^^ nd J am alkylation of disulphldes of general 
than a 1-alkenylthio or 1-alkynylthio group maybe '^^^£Z J2m borohydride. in the presence 
formula (VIII) employing a reducing age * P^S^^SS^^*^ ° f Qeneral formula (VII), such as 

t^o^ 

rbso or R*S0 2 - group may be prjP^^» ^s a group R^S as defined above; the oxidation 
alkenylthio or alkynylthio compounds of formula (I) wherein h is a giuup 
may be effected employing oxidants of the formula:- 

R10-O-O-H (X) . m nra trifluoroacetvl or preferably 3-chlorobenzoyl group In a 

wherein R 10 represents the hydrogen atom, or a """"""W ™ J* temD e ra tures from 0°C to 60°C, or 

chlorine, bromine or iodine atom or a c*moor nitro group may be , p r e^ ^ ^ group and R3 
intermediate corresponding to general formula ( ) in < aj ^mineral acid, for example a mixture of 
representsahydrogenatomortheam^^ 
35 concentrated sulphuric add and ^^J^^Sm^P^^ iodide (when Ri represents an 
wtth a copper salt and a mineral acid or "^.^^JJ^JJ^ 0 r sodium nitrite in the presence of a 
iodine atom) at a temperature from 0 to ^^^L ^ 0 " ^t ^°^10^ C- Th e diazotisation may alternatively 

K e rio s rd=^^ 

fl -^dS» 

^ ESSS^?^ soS sa,t and subsequent thermo,ysis or 

45 ^oXrof^etJonium^uoroborate de^^Sl wherein Ri represents a 
According to a further process vers.on "g", compounds of 9«" e ™ T °"""f ' * aroup may be prepared by 
ferine atom or a cyano group, and R3 represents ,* ^^S^Zolbo^orn with an alkali 
the reaction of a halide of general formula (I) ^"£5^ under anhydrous conditions 
mPtal fluoride preferably caesium fluoride, or with a metal cyanide prereraDiy ^u, 

USSt preferably su.pho.ane. and at a ^^^^^^ presents a mo 
According toafurther process vers^^ 
group, and R* is agroup R^SOz or R*SO may be V"^^*^^SSS^l group R^SOz, R*SO or 
general formula (I) in which RMs replaced by an u f SlwS^oefca^ 
R6S and R3 represents ahydrogen atom or the amino group wtth oxidant, preferably fWi P 
" cr m-chloroperbenzoic acid, in an inert solvent, preferably ^J^^^^^JSJmR" is R«8. 

reflux temperature. In this process « ^^^j£?«n R 1 represents the 

According to a further process version i . compounds or genera ron™ w . . tn denydra tion 

cyL group'and R3 represents a hydrogen atom or JJ*.^^ 
50 of a compound corresponding ^^ZmMu^ to replaced by the carbamoyl group may be 
compound corresponding to general formula (I) In mm h m ' rep. y replaced by the 
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oxychloride at a temperature from 50° C to 250° C. 

According to a further process version "j". compounds of general formula (I) wherein R 1 is the acetyl group, 
and R 3 represents a hydrogen atom or the amino group may be prepared by the reaction of the corresponding 
nitrile of formula (I) wherein R 1 is the cyano group, or of esters wherein R 1 is replaced by an alkoxycarbonyl . 
group or of carboxylic acids wherein R 1 is replaced by a carboxy group with methyl lithium in an Inert solvent, 5 
e.g. toluene, and at temperatures from -78°C to ambient. Alternatively the nitrile of formula (I) wherein R 1 Is the 
cyano group or ester wherein R 1 is replaced by an alkoxycarbonyl group may be reacted with a Grignard 
reagent ChbMgX 3 wherein X 3 represents a halogen, preferably iodine atom, in an inert solvent, e.g. diethyl 
ether or tetrahydrofuran, and at a temperature from 0°C to the reflux temperature of the solvent. 

According to a further process version "k", compounds of general formula (I) wherein R 1 represents the 10 
acetyl group and R 3 is as defined above may alternatively be prepared by oxidation of alcohols corresponding 
to general formula (I) wherein R 1 is replaced by a 1-hydroxyethyl group, with an oxidant, preferably pyridinium 
chlorochromate, in an inert solvent, e.g. dichloromethane, and at a temperature from 0°C to the reflux 
temperature of the solvent. 

According to a further process version T, compounds of the general formula (I) wherein R 1 represents a 15 
formyl group and R 3 is as defined above may be prepared by the reaction of the corresponding nitriles of 
general formula (I) wherein R 1 represents a cyano group with 

(1) a suitable reducing agent preferably diisobutylaluminium hydride in an inert solvent, preferably 
tetrahydrofuran and at a temperature from -78° C to the ambient temperature, followed by mild hydrolysis 

with an acid, e.g. dilute hydrochloric acid, at room temperature ; or 20 

(2) Raney nickel in formic acid preferably at the reflux temperature of formic acid. 

Derivatives of the 5-amino group form a further feature of the present invention and are collectively referred 
to as process "m\ Compounds of general formula (I) which conform to general formula (IA) wherein R 6 
represents an R 11 C( = 0)- group, wherein R 11 represents a straight or branched-chain alkyl or alkoxy group 
containing from 1 to 4 carbon atoms, and R 7 represents a hydrogen atom or an R 11 C( = OJ- group which is 25 
identical to the group R 11 C( = 0)- represented by R 6 or -NR 6 R 7 represents a cyclic imide as hereinbefore 
defined, may be prepared by the reaction of a compound of general formula (I) wherein R 3 represents the 
unsubstituted amino group, or an alkali metal salt thereof, with a compound of the general formula:- 

R 11 -CO-X 4 (XI) 

wherein X 4 represents a chlorine or bromine atom, or with a compound of the general formula:- 30 
(R 11 -CO) 2 0 (XII) 

or with a dicarboxylic acid derivative. The reaction may be conducted In the absence or presence of an inert 
organic solvent, for example acetonitrile, tetrahydrofuran, a ketone, e.g. acetone, an aromatic hydrocarbon, 
e.g. benzene or toluene, chloroform, dichloromethane or dimethylformamide, and optionally in the presence of 
an acid-binding agent, for example pyridine, triethylamine or an alkali metal, e.g. sodium or potassium, 35 
carbonate or bicarbonate, at a temperature from 0° C to the reflux temperature of the reaction medium, to give 
a compound of general formula (IA) wherein R 6 represents an R 11 C( = 0)- group wherein R 11 is as 
hereinbefore defined and R 7 represents a hydrogen atom or an R 11 C( = 0)- group, depending upon the 
reaction conditions chosen and/or the use of an excess of the compound of general formula (XI) or (XII), or 
-NR 6 R 7 represents a cyclic imide as hereinbefore defined. 40 

Compounds of general formula (IA) wherein R 6 represents a formyl group and R 7 represents a hydrogen 
atom or a formyl group, may be prepared by the reaction of a compound of general formula (I), wherein R 3 
represents the unsubstituted amino group with formylacetic anhydride. Formylacetic anhydride may be 
prepared from formic acid and acetic anhydride and the reaction with the compound of general formula (I) may 
be conducted in the absence or presence of an inert organic solvent, for example a ketone, e.g. acetone, or an 45 
aromatic hydrocarbon, e.g. benzene or toluene, and optionally in the presence of an acid-binding agent, for 
example pyridine, triethylamine or an alkali metal, e.g. sodium or potassium, carbonate or bicarbonate, at a 
temperature from 0°C to the reflux temperature of the reaction mixture, to give a compound of general formula 
(IA) wherein R 6 represents a formyl group and R 7 represents a hydrogen atom or a formyl group, depending 
upon the reaction conditions chosen and/or the use of an excess of formylacetic anhydride. 50 

Compounds of general formula (IA) wherein R 6 represents a formyl group or a group R 11 C( = OJ- and R 7 
represents a hydrogen atom may be prepared by the selective removaJ by hydrolysis of an R 11 C( = 0)- group 
or a formyl group from a compound of general formula (IA) wherein R 6 and R 7 both represent a R 11 C( = O)- 
group or a formyl group. Hydrolysis is effected under mild conditions, for example by treatment with an 
aqueous-ethanolic solution or suspension of an alkali metal, e.g. sodium or potassium, bicarbonate, or with 55 
aqueous ammonia. 

Compounds of general formula (IA) wherein R 6 represents a straight or branched-chain alkoxycarbonyl 
group containing from 2 to 5 carbon atoms which is unsubstituted or substituted by one or more halogen 
atoms, and R 7 represents a hydrogen atom may be prepared by the reaction of a compound of the general 
formula (IB) wherein R 12 represents an alkoxycarbonyl group R 13 C( = O), wherein R 13 represents a straight or 60 
branched-chain alkoxy group containing from 1 to 4 carbon atoms (which is unsubstituted or substituted by 
one or more halogen atoms) or a phenoxy group, with a compound of the general formula:- 

R 13 -H (XIII) 

(wherein R 13 is as hereinbefore defined) to replace a first group represented by the symbol R 12 by a hydrogen 
atom, and to replace the second group represented by the symbol R 1 2 by an alkoxycarbonyl group when R 12 65 
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amnl form* (X«». at . <^»T^^5^51S » n» P""»» * • ,or ""*'"** "° 

(impounds of general formula (IA) wherein R 6 and ^™*^££n of m alkali metal, e.g. sodium or 
hereinbefore defined, or a formyl group, and R ; re P r ° sent * a n ;„ ec t e d in an inert aprotic solvent, e.g. 

aroup) or (IA) wherein R 6 represents a group R "COimm rep mert aprotic solvent, e.g. 

^pounds o. ^ «-* OB) r^'^Z^TI^^^-^^^i 

a compound of general formula- 
tRi^CO)aO (XV) jon conditi0 ns hereinbefore described for the reaot.cn 

° f compounds of general formula (IA) whe nrin ^ To 5 c^on atoms and R7 represente e 
branded-chain alkyl. alkenylalkyl or alkynylalkyl Q oup R « C (-0)- of a compound of the general 
Mrogen atom may be prepared by the " a group R11 C (=0)-. Removal of the group 

?ormJa (IA), wherein R* ^^^^'^ n ^M^mo^. ** sample by treatment^ wrth an 
R 11C(=0)- may be effected by selective hydrolysis unaer rn, aque0 us- organic solvent, for 

mU ejsodium or potassiunV JydroxK. e in^ater r an Inert o g ^ ^ ^ & from 

«S5Ss«5S?sss» - - ■ ~ 

R 11C(=0)-, may be prepared: wherein R 6 represents a hydrogen atom and R 

reaCor , of a f-^JSfiSf ^ or poLsium. derivative thereof, wrth a 

represents a group n 
compound of the general formula:- 

wheSre'rT^^ 

^^^^^^}r s ■* when a compound 9 

repLe'ntsagroupR^withacompound^ alkenylaIky1 or a.kyny.alky.h 

Compounds of general formula (I) wherem R "J"^ in a l slmIlar manner to the process grt 
N-formylamino group as hereinbefore d ^ n n b ^ d ^^^ of general formula (X» or (XI« 

described, where appropriate. form y'^f C X?afn o^ror both of R« and R' represents a straight or 
Compounds of general formula (W where in one _or join 5 carbon atoms , gro ups represented 
branched-chain alkyl. alkenylalkyl or ^^^1% of general formula (I) where.r jR» 
by R« and R' being identical, may be P^^^ete, e g sodium or potassium, derivative thereof , with 
represents the unsubstituted amino group, or an alkali meta, ejj. .sou f iven fQr example an 

a compound of general formula (XVI). in the absence or presence , JUi»**wn or dimethylfor- 
aromaKdrocarbon. e.g. benzene or toluene. .^.^^ or an alkali 

reaction mixture. compounds of general formula (I) wherein R 3 
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unsubstituted or substituted on methylene by a straight or branched-chain alkyi group containing from 1 to 4 
carbon atoms may be prepared by the reaction of a compound of general formula (I) (wherein R 3 represents 
the unsubstituted amino group) with a trisalkoxyalkane In the presence of an acidic catalyst, e.g. 
p-toluenesulphonic acid, at a temperature from ambient temperature to the reflux temperature of the reaction 
mixture. $ 

According to a further process version "o", compounds of general formula (I) wherein R 3 represents a 
group -NHCH 2 R 16 wherein R™ represents the hydrogen atom or a straight or branched-chain alkyl group 
containing from 1 to 4 carbon atoms may be prepared by reaction of a compound of general formula (I) wherein 
R 3 represents -N = C(OR 17 )R 18 wherein R 17 represents a straight or branched-chain alkyl group containing 
from 1 to 4 carbon atoms with a reducing agent, preferably sodium borohydride. The reaction may be effected 10 
in an inert organic solvent, ethanol or methanol being preferred, at a temperature from 0°C to the reflux 
temperature of the reaction mixture. 

Compounds of genera! formula (I), wherein R 3 represents a halogen atom, may be prepared by diazotisation 
of the corresponding compound of general formula (I) wherein R 3 represents the amino group, adopting the 
procedure of process "f" used above to prepare compounds of general formula (I) wherein R1 represents a 15 
halogen atom. Fluorides of general formula (I) wherein R 3 represents a fluorine atom may also be prepared by 
a halogen exchange reaction of halides of general formula (I) wherein R 3 represents a chlorine or bromine 
atom, adopting the procedure of process "g" used above to prepare compounds (I) wherein R 1 represents a 
fluorine atom. 

According to a further process version "p", compounds of general formula (1) wherein R 1 represents the 20 
formyl, acetyl, cyano or nitro group, R2 is as defined, and R 3 represents a fluorine atom may be prepared by a 
halogen exchange reaction with a compound of general formula (I) wherein R 3 represents a chlorine or 
bromine atom by heating with an alkali metal fluoride preferably caesium fluoride in an inert solvent preferably 
sulphoiane and at a temperature from 50° C to 150°C. 

According to a further process version "q", compounds of general formula (I) wherein R 3 represents a 25 
hydrogen atom may be prepared by treatment of a compound of general formula (I) wherein R 3 represents an 
amino group, with a diazotising agent preferably tertiary butyl nitrite in a solvent, preferably tetrahydrofuran, 
and at ambient to the reflux temperature. 

According to a further process version V, compounds of general formula (IA) wherein R1 represents a 
cyano or nitro group, R 2 is a group R 5 S0 2 , R 6 and R 7 each represents a straight or branched chain alkyl, 30 
alkenylalkyl or aikynylafkyl group containing up to 5 carbon atoms and R 7 may also represents a hydrogen 
atom may be prepared by the reaction of a compound of general formula (I) wherein R 3 represents a halogen, 
preferably bromine, atom with the corresponding amine within general formula R 6 R 7 NH, or dimethyihydrazine 
when R6 and R 7 are both methyl, in an inert solvent preferably dioxan, tetrahydrofuran, N.N-dimethylforma- 
mide, dimethylsulphoxide or sulphoiane and at a temperature from 25° to 100°C. 35 

Intermediate compounds of the general formula (II) wherein the R 8 group represents a cyano or acetyl 
group may be prepared by diazotisation of the aniline R 4 NH 2 (wherein R4 is as hereinbefore defined) generally 
with a solution of a molar equivalent of sodium nitrite in a mineral acid, e.g. a mixture of concentrated sulphuric 
acid and acetic acid, at a temperature from 0° to 60° C, and then reacting with a compound of formula 
CH 3 COCH(CI)CN [preparation described in J. Org. Chem 43 (20), 3822 (1978)] or a compound of general 40 
formula CH 3 COCH(C!)COCH 3 in the presence of an inert solvent, e.g. a mixture of water and ethanol, 
optionally buffered, e.g. with excess sodium acetate, and at a temperature from 0° to 50° C. 

Intermediates corresponding to general formula (I) in which R 3 represents an amino group, R 2 is replaced 
by the hydrogen atom, and R 1 represents the cyano group may be prepared by diazotisation of the aniline 
R 4 NH 2 (wherein R 4 is as hereinbefore defined) generally with a solution of a molar equivalent of sodium nitrite 45 
in a mineral acid, e.g. a mixture of concentrated sulphuric acid and acetic acid, at a temperature from 0° to 
60° C, and then reacting with a compound of general formula:- 

NC-CH 2 -CH(CO-Ri«)CN (XVII) 
wherein R 18 represents an alkoxy group containing from 1 to 6 carbon atoms, preferably the ethoxy group, or a 
hydrogen atom In the presence of an inert solvent, e.g. a mixture of water and ethanol, and optionally buffered, 50 
e.g. with sodium acetate, and at a temperature from 0 to 50° C. Subsequent mild hydrolysis with a base such as 
aqueous sodium hydroxide, sodium carbonate or ammonia may be necessary to effect the cyclisation. 

Intermediates of general formula (XVII) used above, in which R 18 represents the hydrogen atom, may be 
employed as alkali metal enolate salts which are converted into the aldehydes under the acidic conditions of 
the above coupling reaction. ^ 

Intermediates corresponding to general formula (I) in which Ft 1 is as defined with the exclusion of the formyl 
group, R 2 is replaced by the hydrogen atom and R 3 represents an amino group may be prepared by 
decarboxylation of a compound corresponding to general formula (I) wherein R 2 is replaced by the carboxy 
group, generally performed by heating at a temperature from 100°C to 250°C optionally in the presence of an 
inert organic solvent, particularly N,N-dimethylaniline. Alternatively intermediates corresponding to general 60 
formula (I) In which R 2 is replaced by a hydrogen atom, R 1 is as defined with the exclusion of the formyl group, 
and R 3 represents an amino group may be prepared directly from esters corresponding to general formula (I) 
wherein R 2 represents a group -COOR in which R represents a straight or branched chain alkyl group 
containing from 1 to 6 carbon atoms, by heating in an inert organic solvent preferably acetic acid at a 
temperature from 50° C to reflux, in the presence of a strong acid preferably hydrobromic acid. When the R* 65 
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the reaction of a phenylhydrazine (V) ^ r "^Se!^ process version "c\ n . 

i « hereinbefore defined, in a similar manner to the P™f™»* °J R1 repres ents a chlorine or fiuonne 

atom. R 2 is replaced by a ^^ n ^ m '^J^^tTS^ with an acid, preferably aqueous 
the corresponding aldehydes .n which R * » ~»™i2eVSu« from i50° C to the reflux temperature, 
hydrochloric acid, in a solvent preferably ethanoh it a ^"J™ 1 ^ , s , aced by a formyl group may be 
"intermediates corresponding to , gmrrt formula ^ ^ C ^' S P p witn a suitable reducing agent. 

process version "c*. 19 represents an R z group or a hydrogen atom and R 3 

Intermediates of general formula (XX) wherein R ' ™P^*f. bv Derform i n g a Curtius rearrangement of the 
represents a hydrogen atom or an ^^Z^n^^^OOH, or in which R 2 

S^^^^^ — ° acid in ethano * at a 

temperature from ambient to reflux. rMrtion of - car boxylic acid corresponding to general formula 

Intermediate acid azides may be prepare by ^™«J£$%?Z defined above with an azide transfer 
(I) in which Ri is replaced by a oarboxy group and R ani H a triethylamine and in an Inert 

reagent such as diphenyl phosphoryl azde n J* from 0 » to 60°C. 

compound of linsnt lonrailo R ,,CHa0 ™,™™? ^Lr K JSoliR' Is r«pl»ced by -COORmtw be prepared ttom 

the solvent . . „_ Kt av be prepared by methods descnbed in the 

intermediate salts (XXI) wherein X* is -0" Na or -0* ' ™^ ^ ^ ^ oxalates, e.g. diethyl 
literature, wherein active methylene compoun* ^SL&Z" <nert solvent, e.g. an alcohol such as 
oxalate, in the presence of a metal alkox'de e.g sodium ^ soIvent . 

ethano and at a temperature from 25°C *^^££& fe replaced by a 1-hydroxyethyl group may 
intermediates corresponding o ff^*?^^^^^^^ represents a formyl group and H* 

1^='^ rea9enti preferab,y methyl ma9nes,um 
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halide in an inert solvent, e.g. ether or tetrahydrofuran, and at a temperature from ambient to the reflux 
^^^JlT^^^s corresponding to genen, SSS£S 

Xer catalyst e'g. triethyl- ben^lammonium chloride and at SvSSSZSm amino 

intermediate d«am|noestersco r ^ 

Pneny.nydraz.ne of genera, formula (V) 
wim an alkali metal salt of an aikyl dicyanoacetate of general formula:- 

alkylsulphonylmalononitrile of general formula: 
R5S0 2 -CH(CN) 2 (XXIII) 

Intermediate esters corresponding to general f°™ W £ R ™_ r e inbe f ore defined, and R3 is an amino 
prepared from the reaction of a phenylhydrazlne of general formula (V) v«th^ alkali w 9 

wherein R 4 represents 

9r °or rep resents the chlorine atom and R 3 ' represents the amino, ,-butylcarbony.amino, bis(ethoxycarbo- 
Tr^SS^ or an amino or ethoxycarbony. group and R 3 ' represents the 
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ethoxycarbonyl group and R*' represents * e m ^ h |™Xvrazole is a preferred intermediate. 

fc^g^^ ^ * Baker LM 40/60 ^ Si,iC3) ^ 8 PreSSUre ^ 

6.8Nm- 2 , unless otherwise stated.] 



EXAMPLE 1 



10 Compounds No s . 1. 2. 3. 4, 5, 6, 7 8, 9 10. 11. ffiff 1 *' ' ■ " ^ (2 o.og) in dichloromethane 

A solution of b-amino-3^yan r Ha.b^ chloride 
(100ml) was stirred magnetically and treated *£^^AJ2E ed overnight at room temperature, then 
10.8g) In dichloromethane (50ml) dunng 1 hour. The solutfon d evaporated in vacuo to 

Sd with water (100ml). dried over **^™»^^ 

,5 give a solid (26.3g). This solid ™™W*f^<™^^^%^ (24 . 2g) m.p. 169-171'C. 
chloro^-trifluoromethyl P henyl)^trrfluorome^ 

5{3R fc itB: VSSrZ&S**^ ««* there was obt^ned from 
trifluoromethylsulphenyl chloride unless . trlf , uor o-m e thylthiopyrazole. m.p. 125-126°C. 

SO 5-Amino-3^ano-1-(2,6-dichlor^ 

in the form of P* IJ*?™*^ T ^i 128 * " 

5-Amino-3-cyano-1-(2.6-dlchloro^-difluoromeino^pne ^ ' ^. fl ornetnoX yp hen y|)p yra2 ole. 

in the form of a buff solid, from ^' n ^ c ^°; 1 ^ m.p. 142-144°C, in the 

5-Amino-1-(2-chloro^-trifluoromethy^ 

25 iTmin^V^^^^ ^ *"* " 

bro^c^^ m .p. 202-204'C. in 

5-Amino-3^ano-1-(2.6-dibromo^uorome^ 

the form of orange crystals, from ,^' n n ^.^^ m.p. 13S-138°C, .n the 

nyl)-3-cyanopyrazole and employing tetrahydrofurari ' ^.^^j^^^hiopyrazote. m.p. 245-247°C. in 
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Reference Example 1 

5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyIphenyl)pyrazole used in the above Example was pre- 
pared as follows: 

A suspension of nitrosyl sulphuric acid prepared from sodium nitrite (7.0g) and concentrated sulphuric acid 
(27.5ml) was diluted with acetic acid (25ml), cooled to 25° C, and stirred mechanically. To this was added a 5 
solution of 2,6-dichloro~4-trifluoromethylanfIine (21 2q) in acetic acid (50ml) dropwise over 15 minutes at 
25-32° C. This mixture was heated to 55° C for 20 minutes and poured onto a stirred solution of ethyl 
2,3-dicyanopropionate (H.Og) in acetic acid (60ml) and water (125ml) at 10-20°C. After 15 minutes, water 
(200ml) was added, and the oily layer separated. The aqueous solution was then extracted with 
dichioromethane (3 x 70ml) and the extracts combined with the oil and washed with ammonia solution (to 10 
pH9). The organic phase was then stirred with ammonia (20ml) for 2 hours, and the dichioromethane layer then 
separated. This was washed with water (1 x 100ml), 1N hydrochloric acid (1 x 100ml), dried over anhydrous 
magnesium sulphate, filtered, and evaporated in vacuo to give an oily solid. Crystallisation from 
toluene/hexane gave the title compound as brown crystals (20.9g), m.p. 140-1 42° C. 

By proceeding in a similar manner but replacing the 2,6-dichloro-4-trif1uoromethylaniline by the appropriately 15 
substituted anilines there was obtained: 

5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethoxyphenyl)pyrazole in the form of a fawn solid, m.p. 
119-120.5°C, from 2,6-dichloro-4-trifluoromethoxyaniline. 

5-Amino-3-cyano-1-(2,6-dich!oro-4-difluoromethoxyphenyl)pyra2ole, after washing the initially formed product 
as a solution in dichioromethane with saturated sodium carbonate solution. The title compound was obtained 20 
as a yellow solid after recrystallisation from toluene, m.p. 120.5-1 22.5° C, from 2,6-dichloro-4-difluoromethoxy- 
aniline. 

5-Amino-1-(2-chloro-4-trifluoromethyIphenyl)-3-cyanopyrazole in the form of an orange crystalline solid, 
m.p. 133-135°C, from 2-chloro-4-triflupromethylaniIine. 5-Amino-3-cyano-1-(2,4,6-trichlorophenyI)pyrazole in 
the form of a light brown solid, m.p. 155-156°C. from 2,4,6-trichioroaniline 25 
5-Amino-3-cyano-1-(2,6-dibromo-4-trifluoromethyIphenyI)pyrazole in the form of a yellow crystalline solid, 
m.p. 142-146° C, from 2,6-dibromo-4-trifluoromethylaniline. 

5-Amino-1-(2-bromo-6-chioro-4-trffluoromethylphenyl)-3-cyanopyrazo!e in the form of a brown crystalline 
solid, m.p. 1 46-148° C, from 2-bromo-6-chloro-4-trifluoromethylaniline. 

5-Amino-1-(2-bromo-4-trifluoromethylphenyl)-3-cyanopyrazole in the form of a yellow crystalline solid, 30 
m.p. 159-162°C, from 2-bromo-4-trifluoromethylaniline. 

5-Amino-3-chioro-1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole t used in Example 1, was prepared as 
follows: 

A mixture of 5-amino-3-chloro-1-(2,6-dichloro-4-trifluoromethyIphenyl)-4-ethoxycarbonylpyrazole (5.0g) and 
hydrochloric acid (6N; 75ml) in glacial acetic acid (75m!) was heated at reflux for 24 hours. The cooled reaction 35 
mixture was evaporated to low bulk and basified to pH 12 with sodium hydroxide (2N) and extracted with 
diethyl ether (3 x 75ml). The ether extracts were combined and evaporated in vacuo to give a mixture of 
5-amino and 5-acetamido pyrazoles in the form of a yellow gummy solid (3.5g). This solid was dissolved in a 
mixture of hydrochloric acid (6N; 30ml) and dioxan (60ml) and heated at reflux for 48 hours. The volatiles were 
removed in vacuo and the residue purified by column chromatography using dichloromethane-hexane (4:1). 40 
Evaporation of the eluate containing the major component gave the title compound (1.3g), m.p. 128-1 29° C, in 
the form of an off-white solid. 

5-Amino-3-chloro-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethoxycarbonyIpyrazoIe, used above, was pre- 
pared as follows: 

Tertiary-butyl nitrite (15.0g) was added dropwise to a stirred and cooled (0°C) mixture of 3,5-diamino-1-(2,6-di- 45 
chloro-4-trifiuoromethylphenyl)-4-ethoxycarbonylpyrazole (50.0g) and cupric chloride (21. Og) in acetonitrile 
(600ml) over 10 minutes. The reaction mixture was stirred for 2 hours at 0°C and 2 hours at laboratory 
temperature then evaporated to low bulk and poured into hydrochloric acid (5N; 1500ml). 

The resultant solution was extracted with dichioromethane (3 x 600ml), washed with hydrochloric acid (2N; 2 
x 600ml), dried over anhydrous magnesium sulphate and evaporated to furnish a brown tar. The tarry material 50 
was removed from the product using a dry silica chromatography eluted with dichloromethane-hexane (4:1), 
further purification by column chromatography using hexane containing increasing proportions of 
dichioromethane (60 to 80%) gave the title compound (15.8g), m.p. 143-146.5°C, in the form of an orange 
solid. 

3,5-Diamino-1 -(2,6-dichloro-4-trifIuoromethylphenyI)-4-ethoxycarbonyIpyrazole, used above, was prepared as 55 
follows: 

Ethyl dicyanoacetate potassium salt (35.2g) was added to a stirred suspension of 2,6-dichloro-4-trifluoro- 
methylphenylhydrazine (49g) in hydrochloric acid (0.9N; 220ml) and the reaction mixture stirred and heated at 
reflux for 18 hours. The reaction mixture was then cooled to precipitate a solid which was filtered off, triturated 
with diethyl ether (250ml) and dried to give an off-white solid (56g) which was recrystallised from a mixture of 60 
ethy! acetate and hexane to give the title compound (29.2g), m.p. 196-197°C, in the form of an off-white solid. 
Ethyl dicyanoacetate potassium salt was prepared as follows: 

A solution of ethyl chloroformate (520g) and malononitrile (330g) in tetrahydrofuran (500ml) was added 
dropwise over one hour to a stirred solution of potassium hydroxide (560g) and water (2.01) at a temperature 
below 40° C (external ice cooling). The reaction mixture was stirred at laboratory temperature for 1 hour then 65 
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cooled to o-Ctoprecipitateasolidwhichwas fHtered off and dried over phosphorus pentoxlde to give the title 
rZlnot^^ 

^^^^^^^^^^ 

Satlon by chromatography elating with dich.oromethane gave the title compound, m.p. 128-129'C. in the 
tT^tt^ro^uor^eW^- 3-f.uoro-4-formy.pyrazole, used above, was prepared as 

sie- s 0| u«on of 

,ayer separated. The aqueous layer ^J e f n ^f Ji? h iX7dW over "hydrous magnesium 
organic solution washed with sodium ■ b*arb«wto solut.on W^yLmloU-g* 

X»a^c^ 

solid. 

EXAMPLE 2 

Compounds Nos. 16, 17. aC etonitrile (20ml) was stirred whilst tert-butyl nitrite 

A mixture of anhydrous cupno chlonde (1.15g " "J?™ 

to a nMur. of olchfo,om.tr™» VOm ^W™™*", S 5 *SSS55lJ * 
annyorooo ,w>..too, *£<•». .•™I>» M ^«S "S.SSJSSto if thT™ mES forodoot from 

recrystaliising from toluene/hexane. 

-SK? "tftKdd-l po*™*. to . off™. nW- or n,«^^m^^ 
m.p. 224-226° C. 
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60 EXAMPLE 3 
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qive a brown oil as residue. This was purified by chromatography eiuting with a mixture of dichloromethane and 
hexane (1:1). Evaporation of the eiuates in vacuo gave 3-cyano-1-(2,6-dichloro-4-tnfluoromethyiphe- 
nyi)-5-ethoxymethyleneamino-4-trifluoromethylthiopyrazole as a colourless solid, m.p. 70-71. 5° C. 
By proceeding in a similar manner but replacing the triethyl orthoformate with triethyl orthoacetate and 
employing toluene as co-solvent there was obtained: 

3-Cyano-1 -(2,6-dichlora4-trif luoromethylphenyl)5-ethoxyethylideneamino-4-trifluoromethylthlopyra20le as a 

pale yellow solid, m.p. 71-73°C. t . . 

By proceeding in a similar manner but replacing the 5-amlno-3-cyano-1-(2,6-dichloro-4.trifluoromethyiphe- 
ny1)-4-trifluoromethylthiopyrazole by 5-amino-3-cyano-1 -(2 l 6-dichloro^-trifluoromethylphenyl)-4-methanesul- 
phonylpyrazoie, and by employing triethyl orthoformate and toluene, there was obtained: 
3-C^ano-1-(2,6-dichloro-4-trmuoromethylphenyl)-6-ethoxymethyleneamino-4-methanesulphon 

m.p. 145-147° C, in the form of a cream solid. 

By proceeding in a similar manner there was prepared from 5-amino-3-cyano«1-(2,6-dichloro-4-tnfluoro- 
methylphenyl)^-trifluoromethylsulphonylpyrazole and triethyl orthoformate and in the absence of toluene as 

3-5^o-1-(2,6-dichloro-4-trifluoromethyiphenyI)-5-ethoxymethyleneamino 

razole, m.p. 118.8-119.8 0 C, in the form of a white solid, and after recrystallisation from hexane. 



EXAMPLE 4 



Compounds Nos. 21, 22, 23, 24, 96 . „ , . .„ ^ uu- 

' To a stirred solution o f 5-amino-3-cyano-1-(2,6-dichloro-4-trifIuoromethylphenyl)-4-tnfluoromethylthiopy- 
razole (4 0g) and acetyl chloride (2.3g) in acetonitrile (40ml) at 0°C was added pyridine (1.3ml) dropwise. The 
yellow solution was warmed to room temperature during 45 minutes and then heated under reflux for 24 hours 
The cooled solution was evaporated in vacuo and the residue dissolved in dichloromethane (100ml), washed 
with water (2 x 100ml), dried over anhydrous magnesium sulphate and evaporated in vacuo to give a buff solid 
(4 2g) This was purified by chromatography eiuting with dichloromethane to give 5-acetamido-3-cyano- 
1 -(2 f 6-dichloro-4-trlfIuoromethylphenyl)-4-trifluoromethylthiopyrazole (2.0g) as a colourless solid, 
m.p. 217-21 8° C, after recrystallisation from toluene. 

By proceeding in a similar manner but replacing the acetyl chloride by propionyl chlonde there was obtained 
the following two compounds: 

3-Cyano-1-(2,6-dichloro^-trffluoromethylph^ , u 

mp 128-130°C, in the form of a white crystalline solid, and 3-cyano-1-(2 t 6-dichloro-4-trtfiuoromethylphe- 
ny])-5-propionamido-4-trifluoromethylthiopyrazole, m.p. 178.5-182°C, in the form of a pale yellow solid. 
By proceeding in a similar manner, but replacing the 5-amino-3-cyano-1-(2,6-dichloro-4-tnfluoromethyiphe- 
nyl)-4-trifluoromethylthiopyrazole by 5-amino-3-cyano-1-(2,6-dichloro-4-trifiuoromethylphenyl)-4-methanesul~ 

phonylpyrazole, there was obtained: , J . _ ^ orin oooor 

5-Acetamido-3-cyano-1-(2 f 6-dichloro-4-trifIuoromethylphenyl)-4-methanesulphonylpyrazole, m.p. 220-222 C, 

in the form of a cream solid. m A _ ... 

By proceeding in a similar manner there was obtained 5-acetamido-3-cyano-1-(2,6-dichloro-4-trrfluoromethyl- 
phenyD-^trifluoromethysulphinylpyrazole, m.p. 208-21 1°C. in the form of a white solid, from 5-amino-3-cyano- 
1-(2,6-dichIoro-4-trifluoromethylphenyl)>4-trifluoromethylsulphinylpyrazole. The reaction mixture was heated 

at reflux for 3 hours in this instance. 



EXAMPLE 5 



Compounds Nos. 25, 26, 27, 28, 29, 30, 97 . 

To a stirred solution of 5-a mino-3-cyano-1-(2,6-dichloro-4-^ 
razole (5.0g) in dry tetrahydrofuran (80ml) stirred under nitrogen at room temperature, was added sod.um 
hydride (0.36g of an 800/o oii dispersion) during \ hour. After a further \ hour, 2 drops of 15-crown-5 followed 
by trimethylacetyl chloride (1 .6g) was added, and the mixture heated under reflux for 24 hours. After cooling to 
0°C a further addition of sodium hydride (0.15g) followed by trimethylacetyl chloride (0.8g) was made, and the 
mixture refluxed for another 18 hours. The mixture was cooled, poured onto water (100ml) and extracted with 
ether (2 x 80ml). The ether extracts were dried over anhydrous magnesium sulphate, and evaporated in vacuo 
to give a yellow oil (6.2g), which was purified by chromatography eiuting with petroleum ether/dichlorometh- 
ane (3:2) to give 3-cyano-1-(2,6-dichloro-4-trffluorometh^ 
pyrazole (0.82g), m.p. 172.5-1 73.5° C, in the form of a white solid. 

By proceeding in a similar manner but replacing the trimethylacetyl chloride by the appropnate acylatmg 

agents there was prepared: 

3-tyano-1-(2,6-dichloro-4-trifluorom 

razole, m.p. 135-136.5° C, in the form of a white solid, using methyl chloroformate. 
3-C^ano-1-(2,6^ichlorcH4-frifluoromethylphenyl)-5-bis(ethoxycarbonyl)amino-4-trffl 

m.p. 83.2-85.5° C, in the form of a white solid, using ethyl chloroformate and performing the reaction at ambient 
temperature. 

5-ChIoroacetajnido-3K;yano-1-(2,6-dichloro 
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mp 175-WC In the lorn of a while SOU. using nhtornacelyl chlortde, end elter punHcaOon hy 
Mnihioconneihyllhlopyr.iole by n^lno-S-cyimo-Hae^nhlore^tffi^^ 

razole, m.p. 116-116.9°C. in the form of a white solid, after recrystalhsation from toluene/hexane. 
EXAMPLE 6 

^.SSffS sodium 5& TO oTa n 800/o oil dispersion) in ^^^y AfteflS 
»Jmino-:?-cvano-1-{26-di^ (4-0g). After 20 

S of S^S-S^s added and the mixture cooled to 0" C. Methyl iodide (3.4g) was then added 
3 th mixture ^ed atTc for 4- hour, then at room temperature overnight. The solvent was evaporated in 
Z^^SSSS!S£Sx 'between diohloromethane (80ml) and water W^"*™^™* 
S-over anhydrous magnesium sulphate, and evaporated in vacuo to •£» 3 ™ 1-( 2 S 

Purification by chromatography eluting with dichloromethane/pe roleum ethe r (1 1) gave 3-cyano-1 (2,6-d. 
cfTro^-trmuoromethy^^ (2.1 1g). m.p. 109.5-110.8 C, in 

By% f ree°dingTn 1 a e simE manner but rep.ac.ng the methyl iodide by the appropriate aiky. haiides there was 
3S e £l-(2 6-dichloro^Wfl 

m n T73 175°C n the form of a cream solid after purification by chromatography and recrystallisation from 
teiueS hexane. "p£S\£!. fsopTopyl iodide. sV^-^-di^ 
lammo-4-trifluoromethylthiopyrazole, m.p. 162-163.5°C. In the form of a white solid, and. 
3^yano^™£dichloro^ 

m p72 S-73°C, in the form of a white solid, both compounds prepared us.ng propyl brom.de and perform.ng 

ni!^ 86-89-C, in the form of a white solid after recrystallisation from toluene/hexane. prepared from propargyl 

^proceeding in a similar manner but replacing the 5-amino-3-cyano-1-(2,6-dich.oro^^^ 
nJA-trffluoromethylthto^ 

Dhonvlpvrazole. and using methyl iodide as alkylating agent, there was prepared: ihoform of a 

l^ano^HJe-dichto the ^ ° 

Cueing in a^aTmanner but replacing the 5-amino-3H*ano-H^ 

nvllTtrffluromethylthlopyrazole by 5-amino-3-cyano-1-(2,6-dlchloro^tnfluoromethylphenyl)-4-trmuoro 
^SS^^SLl employing dioxan as solvent and heating under reflux for 5 h^rs was obta.ned 
3-cy^o7-(2,6^ 

m.p. 154-161°C. in the form of a white solid. 
EXAMPLE 7 

C TsXe d n\^ 

razole f« S was st?r?ed°n a mixture of bromoform (141ml) and dry acetonitrile (63 ml). Tert-butyl nttnte 
S 99) was addTd dropwise during 5 minutes, and the mixture heated at 60-70°C for 2.75 hours After coohng 
to 25°C a further addition of tert-butyi nitrite (29.9g) was made, and the heat.ng resume I for 2 hours^ 
Evanoration in vacuo gave a yellow oily solid which was triturated with hexane and filtered off. Two 
rSsSatiolS toluene/hexane gave 5-bromo-3-cyano-1-(2,6-dichloro-4-trmuoromethylphenyl)^tn- 

fluoromethanesulphonylpyrazole as a yellow solid (34.0g), m.p. 136-137 C. lrifl . lnmmt »thviDhe- 

By proceeding in a similar manner but replacing the 5-amino^-cyano- -(2 e^chloro-4-t^ 
nyl)-4-trifluoromethanesulphonylpyrazole by the following phenylpyrazotes there was ■ obtamed 
5-Bromo-3-cyano-1-(2,6-dtehloro^^ 

the form of a buff solid, from 5-amino-3-cyano-1-(2.6-dlchloro-4-trifluoromethylphenyl)-4-tnfIuoromethylth.o- 

pyrazole. Acetonitrile was not employed as co-solvent for this preparation. . 
5-Bromo-3-cyano-1-(2.6-dichloro-4-trifiuoromethylphenyl)-4-methanesulphonylpyrazole. m.p. 160.5-16^ t,. in 
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the form of a white so.id. from 5-amlno-3-cyanc-1-(2.6« 
|£oKre^ 

e^s^i^ used ,n me ^p' 9 ab ° ve 

was prepared as follows: .„ mir ,„_i io r Hiehloro-4-trifluoromethylphenyl)-4-methanesulphonylpy- 

A solution of 3-tert-butoxycarbonylam<no-1^ acid (20ml) and the mixture refluxed 

razole (6.4g) in ethanol (150ml) was treated ^with ^^^^Sind^torcm^e. washed with 

StuScafbS^ PrS " 

was evaporated in vacuo and , r ^f °^* d ^ sodium azide (2.1g) in water (15ml) was 

was dissolved In dry acetone (60m. and 0 s «™*£™**™™™Mm was poured onto water (250ml) and 
added during 5 minutes keeping at 10-15 C. After minuws _ms in washed with water, dried over 

extracted with dich.oromethane (3 x 80ml^e combined J^^jJS-?* gh/e a fawn so.id. 
anhydrous magnesium sulphate and evaporated |^U£ at equ^' to ^ ^ ^ ^ smooth 

The resulting azide was dissolved in dry tolue ^J~ m "^ "^^ ol (15g ), and the mixture heated under 
evolution of nitrogen. After coohng, ^^J^^^^td^l^ion in vacuo , the resulting 

3-Carboxy-1-(2,6-dichloro-4-trifluo^^ (14 .0g) 
A mixture of H2.6-dichloro^-trifluoromethyl^ After standing at room 

and SOO/o sulphuric acid (300ml) was hea e J^^^^^^XdsoBdflltemdoff.Thlswss 

r s p oS r n%TyK« 

S^Di^ USSd ab ° Ve ' 

CHoiu^ 

razole (17.1g) in dry tetrahydrofuran 

tert-butyl nitrite (33ml).The mixture was heated at « ^ ^SLs magnesiuHTiulphate), and 

asass!^^ used 

dispersion) . followed by ™* anesu, P h t ° h t^ OgS aSute ethanol (20ml) was then 

2d ch £^ - ^ °" d — ed from 

oro- methylaniline (92g) in acetic acid ^-^^^^m^SS^i^ chloroacetoacetate 
evaporated in vacuo to give the title compound as a white sol.d (11.9g). m.p. 
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EXAMPLE 8 



in ifiSSgSZ ^SS^Md wKh tert-buty. M (5.76g) at room ternpo^ture. Th B mixture was 
thPn heated under reflux for 3 hours and evaporated in vacuo to give a yellow solid. 

e.ut«ng with petroleum ^'^^J*^^^^ 
chloro-4-trifluoromethylphenyD^-trlfluoromethylthiopyrazole (3.12g), m.p. 126.5-128 C, in tne rorm ot a 

By proceeding in a similar manner but replacing the 5-amino-3^yano-1-(2^ 

chromatography and recrystallisation from toluene/hexane. in the form of 



EXAMPLE 9 



magnesium sulphate, the solution was evaporated in vacuo to give a yellow soua io.ogj , w. K 
nvlM-trrfluoromethylthiopyrazole by the following phenylpyrazoles, there was obtained 

H» reason roMure »r«s heated under reflux (or *r ho"™ In Bus case ^ 
w£e SSSTtai 3-rm P ino-H2.6-dichloro^tr ffl uorome*y.p^ 

The reaction was performed using dry acetonitrile as solvent and at a temperature of 0-5 C initially and then at 
ambient temperature for t hour. 

Bv proceeding in a similar manner there was obtained:- __ 1R c.i6B°C 

methylsulphinyl pyrazole. 

^^^^^ toro^^muorowe^^-muoro^^^^^ used in the above Example 

VSSSSSSSSSL (80mi) was treated with iodotdmethyteilane (^) ^ed dropwis e undern*oge^ 
After stirring for 45 minutes, methanol (10ml) was added, and after • lUrlliar IB mwlmlli ™ 
concentrated in vacuo to give a dark gum. This was dissolved in diohloromethane (100ml). ^ ed w ™ a 
%Z£i*BSSnSvt£ (50ml). the 9 n with water (50ml) and dried over anhydrous mag^esj^ulphaje 
Evaporation of the diohloromethane gave the title compound (2.6g). mp. 130-135 C as i an off wmte soiia. 
ITert^utoxycarbonylamino-H US6d 

sassK^^ «*■ — disso,ved 
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in dry N.N-dimethylformamide (50ml) and triethylamine (1.33g) added. After cooling to 5°C. a solution of 
diphenylphosphorylazide (3.63g) In N.N-dimethylformamide (20ml) was added. When the solution had reached 
ambient temperature, it was heated to 35°C for 2i hours. After evaporation in vacuo at a temperature kept 
below 40°C, a solution of sodium chloride (5g) in water (100ml) was added, and the suspension extracted with 
ether (3 x 100ml). The combined extracts were washed with water (50ml), dried over anhydrous magnesium 5 
sulphate and evaporated to give 1-(2,6^ichloro^-trifluoromethylphenyl)^-trifluoromethytthiopyrazole-3-car- 
boxylic acid azide (5.4g). A solution of this in dry toluene (200ml) was heated under reflux with stirring for 1.5 
hours, tert-butanol (35ml) was added, and reflux continued for 4 hours. After evaporation in vacuo the residue 
was purified by chromatography eluting with dichloromethane to give the title compound (3.3g) as an off-white 

solid, m.p. 122-1 25° C. 10 
1-(2,6-Dichloro^-trrfluoromethylpheny!)^-trifluoromethylthiopyrazole-3^arboxylic acid used above, was 

prepared as follows: 

A solution of sodium hydroxide (1.73g) in water (50m!) was added to a suspension of 1-(2,6-dichIoro-4-tntluo- 
romethylphenyl)-3-ethoxycarbonyl-4-trrfluoromethyIthiopyrazoIe (6.8g) in ethanol (70ml), and the mixture 
heated under reflux for H hours. The solvent was evaporated in vacuo , water (250m!) added, followed by 15 
concentrated sulphuric acid to pH1. The product was filtered off, washed with water (100ml) and dried at 
120°C In vacuo giving the title compound (5.7g) as a grey solid, m.p. 175-177°C. 

1-(2,6-Dichloro-4-trifluoromethylphenyl)-3-ethoxycait)onyM-trifluoromethylthiopyra20Ie used above, was pre- 
pared by following the procedure of Example 8 by replacing the 5-amino-3-cyano-1-(2 f 6-dlchloro-4-trifluoro- 
methylphenyl)-4-trifluoromethylthiopyrazole by 5-amincHl-(2,6-dichloro^trrfluoromethylpheny!)-3-ethoxycar- 20 
bonyl-4-trifluoromethylthiopyrazole. The title compound was obtained as an off white solid, m.p. 125.5-126° C. 
5-Amino-1 -(2,6-dichloro-4-trifluoromethylphenyl)-3-ethoxycarbonyl-4-trifluoromethylthiopyrazole used above, 
was prepared by the procedure described in Example 1, and obtained in the form of a white solid, 
m.p. 213-214°C after purification by chromatography; from 5-amino-1-(2,6-dichloro-4-trifluoromethylphe- 
nyl)-3-ethoxycarbonylpyrazole. 
5-Amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-ethoxycarbonylpyrazole was prepared as follows: 
A solution of 3-cyano-2-hydroxyprop-2-enolc acid ethyl ester sodium salt (50.0g) [C.A.57:16604d N.S. Vulfson 
et al] in cold water (500ml) was stirred whilst cold sulphuric acid (2N) was added to pH1. The solution was 
extracted with ether (2 x 400ml) and the extract washed with water (200ml). dried over anhydrous magnesium 
sulphate, and evaporated In vacuo to give a yellow oil (29.4g). A solution of this In ethanol (400ml) was treated 30 
with 2,6-dichloro-4-trifluoromethylphenylhydrazine (51. 1g), and the solution heated under reflux overnight. 
After cooling, the solution was evaporated in vacuo to give an orange solid. Recrystallisation from 
toluene/hexane gave the title compound as a fawn solid (40.2g), m.p. 179-181°C. 

EXAMPLE 10 35 

Compounds Nos. 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 91 . 

A partial solution of 5-amino-3-cyano-1-(2 l 6-dich!oro^-trifluoromethylphenyl)-4-trifluoromethylthiopyrazole 
(48.0g) in chloroform (600ml) was stirred mechanically and treated with m-chloroperbenzoic acid (61. 4g). The 
mixture was stirred and heated under reflux in an atmosphere of nitrogen for 3.5 hours. After cooling, an 40 
additional amount of m-chloroperbenzoic acid (12.3g) was added, and reflux continued for 1 hour. The cooled 
mixture was diluted with ethyl acetate (600ml), washed with a solution of sodium metabisulphite (2 x 250ml), 
then with sodium hydroxide solution (2 x 250ml) and finally with water (1 x 500ml). The organic layer was dried 
over anhydrous magnesium sulphate, filtered, and evaporated in vacuo to give a fawn solid. 
Recrystallisation from toluene/hexane/ethyl acetate gave 5-amlno-3-cyano-1-(2 f 6-dich!oro-4-trifluoromethyl- 45 
phenyl)-4-tr*rfluoromethanesulphonylpyrazole as white crystals (37.0g) m.p. 219-221.5°C. 
A stirred solution of 5-amino-3-cyano-1-(2,6-dich!oro4-trrfluoromethylphenyl)^-trrfluoromethylthiopyrazoIe 
(10.0g) in dichloromethane (100ml) was treated with m-chloroperbenzoic acid (4.5g). After stirring overnight 
additional m-chloroperbenzoic acid (1.6g) was added in 2 portions, and left for 2 days. The reaction product 
was diluted with ethyl acetate (30ml) and then washed in turn with sodium sulphite solution (50ml), sodium 50 
carbonate solution (50ml) and with water (50ml). After drying over magnesium sulphate, this was filtered and 
evaporated in vacuo . Purification by chromatography on silica eluting with dichloromethane gave 
5-amino-3-cyanoT^6-dichIoro-4-trifIuoromethylphenyl)-4-trifluorome as a white solid 

(6.0g) t m.p. 200.5-201 °C. 

By proceeding In a similar manner and by replacing the abovementioned phenylpyrazoles by the appropriate 55 
phenylpyrazoles there was prepared: 

5-Amlno-3-cyano-1-(2,6-dichloro-4-trifiuoromethoxyphenyl)-4-trlfluoromethane-sulphonylpyrazole, 
m.p. 210-211.5°C, in the form of a white solid, and 

5-ajnino-3-cyano-1-(2,6-dichloro-4^ 179-1 80° C, in 

the form of a white solid. 60 

Both of the above two compounds being prepared from 5-amino-3-cyano-1-(2,6-dichloro-4-tnfluoromethoxy- 

phenyl)-4-trifluoromethyrthlopyrazole by the use of an appropriate quantity of m-chloroperbenzoic acid. 

3-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-trifluoromethylsulphinyipyrazole, m.p. 142.5-144.2 C, in 

the form of a white solid, from 3-cyano-1-(2 1 6-dichloro-4-trifiuoromethylphenyl)-4-trifluoromethylthiopyrazole 

and by performing the reaction at 40-50° C for 20 hours. 65 
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136.6-1 37.2° C. in the form of a white solid, from 5-am.no 3-cyano v . 

nyI)^4-(1-methylprop-2-yny1thio)pyrazole. ham# n_A mPthvtsulDhinvlpyrazole, m.p. 176-177° C, in the 

temperature for 4 hours. 

20 nyl)U-trifluoromethylthiopyrazole. nmnvlamino-4-trifluoromethanesulphonylpyrazole, 
3-C*ano-1-(2,6-dichlo^^ 

m p 49-65°C, in the form of a yellow solid; prepared from 3-cyano w 

m.p.t^ . «*KxH*hi«r.vra7niR at room temperature. . 



70 



r5 




heating under reflux in chloroform for 20 hours. 



EXAMPLE 11 



30 



35 



40 



Compounds Nos. 63, 64 . durino 15 minutes to a stirred mixture of 85<>/o 

Trifluoroacetic anhydnde (6.0ml) was added dropmse "^Miw was warmed to 20°C for 5 

hydrogen peroxide (0.96ml) in 

minutes, and a suspension of 3-amino-1-(2,6 dichior ^"™ u ° * £ ^ neate d under reflux for 1 
(2.0g) in dichloromethane (20ml) was added dunng 5 m.nutes^e ^ , c , washed 

hourand left at room temperature overnight. *^^^^°!jJ^j^^on^ soUrtton (30ml). and then dried 
in turn with sodium metabisulphite solubon (30m I and soduim J^^ ljsat|on ; onldicnI o r omethane/ 
over anhydrous magnesiumsuip.^ 



m.p. 190-192°C, in the form of a white solid. 6 -dichloro-4-trifluoromethylphenyl)-4-meth- 
was necessary in this case. 



EXAMPLE 12 



Compound No. 65. moin\ and dichloromethane (20ml) was treated with 

■ A stirred mixtur e of 85% hydrogen peroxide ( K31g) ^JjJ^^rture was allowed to reach room 
trifluoroacetic anhydride (2.1g) dropwise at -10°C. After «™«J" ^ a solution of 3-amino-1-(2,6-di- 
temperature. and stirred for a further 15 mML JJ^Jg %? e pa^tion described in Reference 

55 chton^-trffluoron^ ffl to warm to room temperature. 

Example 4] in dichloromethane (20ml) was added, and the soiut oiv aiiow hydrogen 
Star 2 hours, an additional quantity of trffluoroperacetic ""IgP"? d ??. ^dded The mixture was 
peroxide (0.31g); dichloromethane (20ml) a £ ^ in turn with 5<Vo 

stirred overnight, then poured onto water (50mf) "JSmSS? ^d with water (30ml). This solution was 

60 sodium sulphite solution (30ml), sodium btabmt ™ d ™ 0 t0 glve a gree n gum (0.8g). 

then dried over anhydrous magnes.um * u 'P* at *' r ^^^^^ 

Purification by chromatography eluting the form of a pale green 

methylphenyl)-3-nitro-4-trifiuoromethylsulphinylpyrazole (0.3g), m.p. i^iou 



65 



26 



0 295117 



EXAMPLE 13 



SS^SSSS. (20O,., was added to B^l^w™^^ 

bamoyl-4-methanesulphonylpyrazole (4.0g) and the solutton heated at 50-60 c J^^^^ t ^^ 
temperature overnight. The mixture was cautiously added to v.gorously stirred water (200ml), and the 

SrifruLmethylphenylJ-S-carba^oyl^-methylsulphonylpyrazole by ^am.no-3-carbamoyl-1-(2.6-dlchloro- 
4-trffluoromethoxyphenyl)-4-methanesulphonylpyrazole there was obtained: 

white solid, m.p. 202.5-203.5° C. 

SZe x KM). dd.d deer anhydrous megpeeldre >*M» «J««d h»» to <£. 
sold (3490). The tide compound (19.3g> was oBtalnod In tho torn, ol a wlate solid, m.p. 219 220 c, alter 

Sf&StZZTjX Zr/Erepleelng ft. ^^^'S^^S^S: 
Ph^)^melhpnesdlpt.dnvlpyr«dle by 5-smlnp-1-(2*ro,nP^blotd^-lrBuc<on»tWpbenvl)^arbo>y 

SSSTSSeSliSSe^S^^ 

nyll-S-ethoxycarbonyM-methanesulphonylpyrazole. It was obtained in the form of a white solid, 

used above " 



EXAMPLE 14 
Compound No. 68. 



^Son of sod ium ethoxide prepared from sodium (0.36g) and absolute ethanol (50ml) w« treated at 
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vacuo to give a brown sold. 

4-trifluoromethylphenylW-met^ above> was prepa red by the 

1^hloro-1-(2.6-dlchloro^-trifluo ro ^ 

procedure described in Reference Example 3.^^^ recrystallisation from 

2,4-dione. It was obtained in the form of a light brown solid, m.p. if iv ^. 



petroleum ether b.p.60-80°C. 
EXAMPLE 15 



10 



15 



20 



25 



30 



40 



45 



SO 



55 



60 



ccmoounds Nos 89. 70, 71, 72 73 74 75 76 . 77, gggg r phenyQ^-thlooyanatopyrazote (3.1g) in 
- xl5iSf5 j r ^^ S ^ added. A solution of potassium 

methanol (50m.) was stirred under ^^^^^SSSSSSSm. keeping the mixture belowO°C. 

methyl iodide by the following alKy. halides there was 

SKiSa^^ form of a pa,e brown 

brown solid, m.p. 134-137\C. by ^"Bj£^^ffi^ 0 SSSto in the form of a pale brown . 

^I'f^^^^^^^ - «?r - 7116 product purt,ied by 

S^^SSmMV on 9 sil.ca eluting with ^^^UeU^^e^soM, 

4- Allylthio-5-amino-3-cyano-1-(2,6-dich to^^^f^^^^^^ was purified by 
m.p. 140-141°C. by using ally, bromide : an aqueous dioxan as ^ sol ^ st ^ sat P 0 n from toluene. 

ISf&yRnrc. by using propargyl ^^^^X^-^^^ the fo ™ of 

5- Amino-3-cyano-1-(2.6-dich^ 2 yny ^ y solvent The product 

-r^^ «— * re -~ from 

toiuene/hexane. *u,j„u ftm ^ a mpthxHthioDvrazole in the form of a white solid, 

chromatography eluting with dichloromethane. 

By proceeding in a similar manner there J?^**^^,^^ 

from toiuene/hexane (3:10). 

R tSJ^^ ^^ used above - was pre " 

rsltp^irof'-potassium th.ocya.ate (4.99g) In -thanoUTSm.) 

dissolved in methanol (lOml) was then added °™pwteedunng «£Tln ^^TSS was then 
of «^1-WM^^ 

hours^r^^ 

recrystaliised from toiuene/hexane to give the . Me ^^^^.^^^^e^e- 
KSotin 9 ^ 

E*£5!^S^^ IS*"" of a "** solId ' 

scribed in Reference Example 1. 
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EXAMPLE 16 



Compound No. 79 . 

To a stirred solution of 5-amino-3-cyano-1 -(2,6-dichioro-4-trifluoromethyiphenyl)-4-thiocyanatopyrazo!e 
(5.0g) in dry diethyl ether (70ml) at 0°C under an atmosphere of nitrogen, was added dropwise a solution of 
tert- butylmagneslum chloride (7.92ml of a 2M solution in dry ether). The solution was then allowed to reach 
room temperature, and the stirring continued for 3 hours. Water (40ml) was then added and the mixture stirred 
for 15 minutes. The ethereal layer was separated, washed with water (50ml), dried over anhydrous magnesium 
sulphate, and evaporated in vacuo to give a brown solid. Purification by chromatography eluting with 
dichloromethane/petroteum ether (3:1) gave 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-tert- 
butylthiopyrazole (2.62g), m.p. 196-198.5°C, in the form of a pale yellow solid. 



EXAMPLE 17 



Com pounds Nos. 80, B1 . t ^ 

A solution of 5-amino-3-bromo-1 -(2,6-dichloro^-trifiuoromethylphenyl)-4-methylthiopyrazole (2.0g) [prep- 
aration described in Example 15] in methanol (45ml) at -25° C was treated with a rapidly added solution of 
potassium hydrogen persulphate (1.66g), followed immediately by the addition of water (22ml). The mixture 
was stirred for 30 minutes at 0° C, and potassium hydrogen persulphate (0.4g) added. After 2* hours stirring at 
room temperature, the mixture was poured onto water (300ml) and saturated sodium bisulphite solution 
(35ml) added. This was extracted with dichloromethane (2 x 150m!) are the extract washed with water (2 x 
50ml), dried over anhydrous magnesium sulphate, and evaporated in vacuo . The crude product was purified by 
chromatography eluting with dichloromethane/ethyt acetate (4:1) to give 5-amino-3-bromo-1-(2 t 6-dichloro- 

4- trifluoromethylphenyl)-4-methylsulphinylpyrazole (0.9g) as a white solid, m.p. 135-136°C. 

By proceeding in a similar manner but replacing the 5-amino-3-bromo-1-(2,6-dichloro-4-trifluoromethylphe- 
nyl)-4-methylthiopyrazole by 5-amino-3-cyano-1-(2 I 6-dichloro-4-trifluoromethylphenyl)-4-ethylthiopyrazole 
and by utilising an appropriate quantity of potassium hydrogen persulphate there was obtained: 

5- Amino~3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-ethanesulphonylpyrazole in the form of a yellow 
solid, m.p. 180-1 83° C. In this case the reaction mixture was kept at room temperature for 20 hours, and gave 
the title compound without chromatographic purification. 



EXAMPLE 18 



Compound No. 82 . , , . * * M . 

A solution of 3-cyano-1-(2,6-dichloro-4-trifluorom 
thiopyrazole (1.7g) in methanol (30ml) was stirred, and sodium borohydrlde (1.08g) added portionwise^The 
solution was allowed to reach room temperature, and after a further 7 hours was poured onto water (200ml). 
This was extracted with dichloromethane (3 x 50ml), dried over anhydrous magnesium sulphate, and 
evaporated in vacuo to give a white solid (1 .4g). Purification by chromatography eluting with dichloromethane/ 
petroleum ether (4:1) gave 3-cyano-1-(2 > 6Hdichloro-4-trifluoromethylphenyl)-5-methylamino^-trtf1uoromethyl- 
thiopyrazole (0.42g) in the form of a white solid, m.p. 208.5-209.5° C. 



EXAMPLE 19 



Comp ound No. 83 . A .„ . 

To a solution of 3-cyano-1-(2,6-dichloro-4-trifluorom 
thiopyrazole (1.0g) in dry tetrahydrofuran (20ml) was added sodium hydride (0.095g) with stirnng at 0-10 C. 
After stirring at room temperature for Z\ hours, methyl iodide (0.6g) was added dropwise with cooling at 
0-1 0°C, and the mixture stirred overnight. Additional methyl iodide (0.6g) was added and stirring continued for 
Bi hours. The solution was poured onto water (100ml) and extracted with dichloromethane (2 x 50ml). The 
extracts were dried over anhydrous magnesium sulphate and evaporated in vacuo to give 3-cyano-1-(2,6-di- 
chloro-4-trrf1uoromethylphenyl)-5-(N^ (0.81 g), 

m.p. 86.2-88.5° C, in the form of a white solid. 

EXAMPLE 20 



A mixture of 5-amino-3-cyano-1-(2,6-dichIoro^-trTfIuoromethy!phenyl)-4-trifluoromethylthiopyrazole (3.0g) 
and trifluoroacetic anhydride (15.0g) in tetrahydrofuran (25ml) was heated under reflux for 6 hours. After 
standing overnight the mixture was evaporated in vacuo , dissolved in dichloromethane (50ml) and washed 
with sodium bicarbonate solution (50ml) and with water (50ml). The solution was dried over anhydrous 
magnesium sulphate and evaporated in vacuo to give a brown oil (2.9g). Trituration with hexane then gave 
3^yano-1-(2,6-dichloro-4-trffluorometh^ (186g), 
m.p. 138.2-139.8° C, in the form of a white solid. 
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EXAMPLE 21 



10 



15 



methylthiopyrazole (1.8g) in ethanol 20nJ)< *as ***** ^tSSXtajHE the yellow oil was 
(20ml), and the mixture heated under reflux for 1, " ou ^- ° L. ueous l ayer wi s re-extraoted with 
distributed between dich.oromethane (70 m, )^d wa^ sulphate _ and 

dichloromethane (50ml) and the comb.nec ' ° r 9^ ,c J*' ut, °" f £ ^^.ffie^lchloroU-trifluoromethylphe- 

evaporated In vacuo . Trituration with I"™**™, ^atTS loS^rC, in the form of a white 
nyl)-5-ethoxycarbo^amino-4-trifluoromethylthiopyrazole (1.23g), m.p. iubv ma 

solid. ,_ m „„r„H from 3-cvano-1-(2 6-dichloro-4-trifluoromethylphe- 

By proceeding in a similar manner there was prepared from 3 cyano k» 
nyl)-5-bis(ethoxycarbonyl)amino^4rffluoromethylsulphonylpyr^ 

dichloromethane/hexane (1:1). 



EXAMPLE 22 



20 g ffgSfea 1-(^ch.oro^tr«fluoro^ 

(1.1g) in dichloromethane (40ml) was fi 1 ^ P^ 1 "'^ diatomaceous earth, 

room temperature overnight. Ether (50m.) w** added I and ^ ^^^^^d. The filtrate 
Evapomaonofthefiltrateinyac^gaveabrownsol^ cyclohexane to give 

^T^^^t^^^S^S^ - - *°™ - * >— 

solid, rn.p. 89-91 °C. 
Evaporation in vacuo gave the title compound (1.46g). in the form or a yeuo 
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30 



40 



EXAMPLE 23 



Compound No. 87 H inhinro-4 trifluoromethylphenyl)-4-trifluoromethylthiopyrazole (2.03g) 

A stirred solution of ?^™°^ 2 £^ aluminium hydride (10ml of a 1 0M 

45 in dry tetrahydrofuran (20ml) was treated with a solution^ ° T J 7Q - C durina 10 minutes. The solution 

so Jon in toluene) which was added dropwtse .under onto ice and 

was allowed to warm to ^om temperature^ ^ d lnt 9 G dichloromethane (3 x 25ml). 



50 



55 



white solid, m.p. 79-81 °C. 
EXAMPLE 24 



In formic acid (90<W>. 50ml) was heated under reflux WJ"^"'^ djIuted ^ wa ter (250ml) 
for 5 hours after a further addition of Raney nickel (2*g). ^^^XLilum bicarbonate solution (2 x 



from toluene/hexane. 
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EXAMPLE 25 
Compound No. 89 



' of dry sulpholane (15ml) and 4A molecular sieve (3.0g) was stirred under nitrogen with caesium 
fluort*ffi4g)5«?Cfbr * hour. To this was added s-bromo-S^yano-l-Ca.e^ichloro^-trlfluoromethylphe- 5 
nyS^uSomethanesutphonylpyrazole (2.0g) and the mixture stirred at 60°C for 2 hours, and left overnight 
Ti!SSS!SL This was dilJted with ether (50ml), filtered and washed with water ^^^° u ° 
layer was re-extracted with ether (3 x 50ml) and the combined organic solufion re-washed ^J^ter (4 x 
50ml) dried over anhydrous magnesium sulphate, and evaporated In vacuo to give an ol 1 Punfica orv by 
cSmatography, eluting with ether/hexane (1:4) gave 3-cyano-1-(2.6-dichloro^-trifluorometh^phen^)-Mu- 10 
oro^-trifluoromethanesulphonylpyrazole (0.17g). m.p. 95-98°C. In the form of a whrte sol.d. after 
recrystailisation from hexane. 

EXAMPLE 26 /5 
Compound No. 92 



C Tso"utfonofpe ntafluoroethyl iodide (5.0g) in dry ether (30ml) was stirred 
ohenvlmagnesium bromide (0.02mol) in dry ether (20ml) and a separate solution of 5-amlno-3^yano-1-(2.6-di- 

(7-69) I" dry ether (75ml, 

dropwise during 2.5 hours. The mixture was allowed to reach room temperature, and after a fUrtteM 3_ 5 hour 
^treated with a solution of hydrochloric acid (2M,15ml) atO°C. The ethereal layer was ^d wer^anf^drous 
magnesium sulphate, and evaporated in vacuo to give a brown gum (8.8g) Punficatlon by dry column , flash 
chromatography eluting with dichloromithani/petroleum ether (1 :1)j gave 5-amino-3-cyano- V(2,6-d chloro- 
rtrmuorome«\ylphenyl)^pentafluoroe m yltW m.p. 134.5-1 36.5° C. in theform of a yellow solid. 



EXAMPLE 27 



^ToTsolutionot 5 -bromo-3-cyano-1-(2,6-dichloro^trm^ 

r Jo°e (1 SgHn dioxan (20ml) therHras added I.Ldimethylhydrazlne (0.62g) and the fixture ' ^ed to 60 C 
for 4 25 hours After pouring onto water (20ml) the aqueous layer was extracted wtth dichloromethane 
SxSOml) 2d ?hi™xtract combined with the dioxan layer, washed with water (1x50ml) dned over anhydrous 
S2um su£ate.^nd evaporated in vacuo to give a so.ld (1.4g). Purification by 
with dtehloromethane/hexane (1:1) gavi^ano-1-(2,6-dichloro^-tr^ 
4-trifluoromethylsulphonylpyrazole (0.35g), m.p. 178-179°C, in the form of a white sol.d. 



EXAMPLE 28 



20 



25 



30 



Compounds Nos 1, 13 and Intermediate In Reference Example 4 h „„„,w,™™i B 10 o<> a \ an d 

V To a stirred solution of 5-amino-3-cyan o-1-(2,6-dichloro-4-trltiuoromethylphenyl)pyrazole (223 g) and 
ov£ine1o5o a ^^0^^ ml) was added dropwise at 0°C. a solution of trifluoromethylsulphenyl 
chSde nS g) in chtoroform (15 ml) during 20 minutes. The mixture was stirred at 0°C for 3 h°^, and the 
soS iviorited inj^acuo to give a yellow solid (3.1 g) This was ^^JSS«^^!S^ 
fMwck 230-400 mesh 0 7kgcm- 2 ) eluting with dichloromethane and petroleum ether b. 40-60 poj 10 give 

St*^^^ in «™ ,orm of a white 

S °lyp?o?ee S dinginasi^ 

oromethylphenyl)-3-cyanopyrazole by the following phenylpyrazoles there was obtained:- 

TAmino-3-bromo-H^ ? 1? L 

colouriesl sofid m p 54.5-156°C, from 5-amino-3-bromo-1-(2,6-dichloro^-trifluoromethylphenyl) P y^ 

£AmTno-H26-dchlo ro ^^^^ 
in theTorm of a white solid, m.p. 213-215°C from 5-amino-1-(2,6^ichloro-4-trifluoromethylphenyl)-3-ethoxy- 

C ^AntT^l^ 

Pf A action SSno^-hydroxyprop^-enoic acid ethyl ester sodium saH (50.0 g) in cold water (SO0 ml) was 
stirre^d and acidified to pH 1 with cold dilute sulphuric acid. Sodium chloride (50 g) was added and the solution 
2 See v££ he^x 200 ml) . mis extract was washed with water (50 ml) dried (anhydrous magne^m 
sulfate) and evaporated to give a yellow liquid (30.2 g). This was dissolved in ethanol (400 ml) and stirred 
SK8^K£E^ (52.5 9) was quickly added ^Jrflor^ Jen heated 

under reflux overnioht cooled, and evaporated in vacuo to give an orange solid. After trituration with nexane 
jS fml) t£ me«d so.W was recrystallised fromloluifTe-hexane with charcoaling to give the title compound 
(43.4 g), m.p. 177-179° C as buff crystals. 
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room temperature, and potassium ester (11.0 g) in tetrahydrofu- 

so.utlon of 2 ^hloro-3^yano-3-(1-methy 5"^g^2flK.^d the filtrate evaporated jn vacuo to give a 
ran (100 ml). After stirring for 2 hours, white solid (11.7 g). After refluxing this n 

brown oil. After trituration with hexane i (100 inJT this ^^J^^^phenyD^oxycarbonyl- 
ethanol and cooling there was obtained 5-ammo-1-(2,&^.cmoro^-^^ » 
4-(1-methyl)ethylsulphonyl pyrazole (8.5 g), m.p. 255.5-256.5 C as wntte cry 

5fS|^ 0 ^ etnyl) ethy,su.phony.prop-2-enoic acid ethyl ester used above was prepared as 
f0, ^o-2-hyd^ 

n-Sano^d^ aCW «« "* S ° diUm 88,1 ^ PrePar6d " 

follows:- , frnm - odiunl (40 g) and ethanol (80 ml) was treated with 

A solution of sodium ethoxide prepared ^mmM (4^ g ) , oxalate (24 . 8 g) was 

20 propane-2-sulphonylacetonitrile (245 g) ^ *^*2b ^S heating under reflux for 1 hour, the yellow 

^waTfS^^ 



*0 



75 



m.p. 195-197.5°C 
25 EXAMPLE 29 



45 



p-nmoounds Nos sa and 52 and an ^f j° r ^ ^2 5-amino-1-(2,6-dichloro-4-tr.fluoro- 
" By proceeding in a similar mannerto that oescnbed below omrep y i , there was ob tained:- 

metny%henyl)^-methylthio-3-trifluoromethylpyra^o^ 

fluoromethylthiopyrazole. . . on „ n o bromo -4-trifluoromethylsulphinyipyrazole in the form of 

methylthiopyrazole. ^Kwir,hnnvn^-cvano-4-trifluorornethylsulphinylpyra2o!e in the form of 

whurstrSs^^^ 

razole (1.0 g) in chioroform (40 ml) was £ 

temperature. After stirring for 6 hours the s0 * ^ d ™ r The solution was dried over anhydrous 

sfesss ssasSw^ «jsse wsssrtfs 

^ am ^ iron Wn^nmnncitinn 



50 



ClltUI U"*t U |ll<J«-M VI > i— -J -i J -r 

rn.p. 142-145° C with decomposition. 



isr^rrssassss^ ln m ° ,orm * 

white crystals (1.8 g). m p. 80"C. .... pcrribedabovebut replacing me 5-carbamoyl^-cyano-1-(2,6-di- 
xjuhito solid. m.D. 21 4° C. 



60 
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"ssas^ used in the above 

Reference Example 10, was prepared ^j 0 "^: , Dheny ,^. tri fluoromethylpyrazole (6.0 g) was added to 
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vacuo , and re-evaporated after addition of dry toluene (30 ml). The resultant orange oil was dissolved in dry 
ether (10 ml) and added dropwise to a stirred solution of ammonia (0.88, 20 ml) cooled by an ice bath. After 
stirring overnight, water (150 ml) was added, and the mixture extracted with dichloromethane (3 x 50 ml). The 
combined extract was washed with water, dried over anhydrous magnesium sulphate, and evaporated in 
vacuo to give a white solid (7.0 g). Recrystallisation from a mixture of ethyl acetate and petroleum ether gave s 
the title compound (4.3 g), in the form of white crystals, m.p. 180-181°C. 

5-Amino-3-carbamoy1-1-(2,6<Hchloro^trffl^ used in the 

above Reference Example 10 was prepared by the same procedure, but by replacing the 5-carboxy-4-cyano— 
1 -(2,6-dichloro-4-trifIuoromethylphenyl)-3-trifluoromethylpyrazole by 5-amino-3-carboxy-1 -(2,6-dlchloro-4-tri- 
fluoromethylphenyl)-4-methanesulphony1pyrazole. The title compound was obtained in the form of an off-white 10 
solid, m.p. 223-224° C. 

5-Amino-3-cart30xy-1-(2,6-dichloro-4-trifluorom used above was 

prepared as follows:- 

5-Amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-emoxycarbonyi-4-methanesulphonylpyrazole (8.15 g; 
Reference Example 3) was added to stirred 800/o sulphuric acid (80 ml), and heated at 100°C for 5 hours. After 15 
cooling, the solution was poured onto ice, the solid filtered off and dried over phosphorus pentoxide in a 
vacuum desiccator. Recrystallisation from a mixture of methanol and petroleum ether gave the title compound 
as a white solid, m.p. 203-205° C. 
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Claims 



1 . An N-phenypyrazole derivative of the general formula: 

so 



(I) 

wherein R 1 represents a cyano or nitro group, a halogen atom, or an acetyl or formyl group; 
R 2 represents a group R5S0 2i R s SO. or R 6 S in which R 5 represents a straight- or branched-chain alkyl, 
aikenyl or alkynyl group containing up to 4 carbon atoms which may be unsubstituted or substituted by 
one or more halogen atoms which may be the same or different; 

R 3 represents a hydrogen atom or an amino group -NR 6 R 7 wherein R 6 and R 7 , which may be the same or 65 
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different, each represent a hydrogen atom or a straight- or branched-chain alkyl. alkenylalkyl or 
alkynylalkyl group containing up to 5 carbon atoms, a formyl group, a straight- or branched-cham aikanoyl 
group (which contains from 2 to 5 carbon atoms and which may be optionally substituted by one or more 
halogen atoms) or R 6 and R 7 together with the nitrogen atom to which they are attached form a 5 or 6 
membered cyclic imide, or represents a straight- or branched-chain alkoxycarbonyl group (which 
contains from 2 to 5 carbons atoms and is unsubstituted or substituted by one or more halogen atoms), 
or R 3 represents a straight or branched-chain aikoxymethyieneamino group containing from 2 to 5 carbon 
atoms which may be unsubstituted or substituted on methylene by a straight or branched-chajn alkyl 
group containing from 1 to 4 carbon atoms or represents a halogen atom; and R 4 represents a phenyl 
group substituted in the 2-position by a fluorine, chlorine, bromine or iodine atom; in the 4- position by a 
straight- or branched-chain alkyl or alkoxy group containing from 1 to 4 carbon atoms, which may be 
unsubstituted or substituted by one or more halogen atoms which may be the same or different, or a 
chlorine or bromine atom; and optionally in the 6-position by a fluorine, chlorine, bromine or iodine atom, 
with the exclusion of the compound wherein R 1 represents cyano, R 2 represents methanesulphonyl, R 3 
represents amino and R 4 represents 2,6-dichloro-4-trifluoromethylphenyl. 

2. A compound according to claim 1 wherein R 1 Is other than a formyl group and neither R 6 nor R 7 
represents an alkenylalkyl or alkynylalkyl group. 1/JLl _. 

3. A compound according to claim 1 wherein R 2 represents an alkylsulphonyl/sulphinyl/thio group 
which is optionally halogen substituted and contains from 1 to 4 carbon atoms, or an alkenyl- or 
alkynyl-sulphonyl/sulphinyl/thio group which is optionally halogen substituted and contains up to 4 
carbon atoms, R 3 represents the hydrogen atom, an amino or methylamino group and R 1 represents a 
halogen atom or a cyano or nitro group. 

4. A compound according to claim 3 wherein R 1 represents a cyano or nitro group. 

5 A compound according to any one of the preceding claims wherein R 4 contains a tnfiuoromethyl or 
trifluoromethoxy group and R 2 represents an optionally halogenated alkylsulphonyl/sulphinyl/thio group 
containing from 1 to 4 carbon atoms. 

6. A compound according to claim 5 wherein R 2 represents a trifluoromethylthio, tnfluoromethylsulphi- 
nyl ortrifluoromethylsulphonyl group. 

7 A compound according to any one of the preceding claims wherein R 4 represents a 2,4,6-tnchloro-, 
2,6-dtch!oro-4-dif!uoromethoxy- 2-chloro-4-trifluoromethyl- f 2-bromo-6-chloro-4-trffluoromethyl- 2,6-di- 
bromo-4-trffluoromethyl- or 2-bromo-4-trifluoromethyl-phenyl group. 

8. A compound according to any one of claims 1 to 6 wherein R 4 represents a 2,6-dichloro 
4-trifluoromethyl- or 2,6-dichloro-4-trifluoromethoxy-phenyl group. 

9. A compound according to claim 1 hereinbefore identified as any one of compounds 1 to 1 01 . 
1 0 A process for the preparation of a compound according to claim 1 which comprises : 

(a) when R 2 represents an R^SOa, R 5 SO or R 5 S group. R 3 represents the unsubstituted amino 
group and R 1 represents a cyano or acetyl group, the reaction of a compound of general formula: 



CI 

R 8^C=NNHR 4 (II) 



wherein R 8 represents a cyano or acetyl group and R 4 Is as defined in claim 1. with a compound of 
the general formula R 2 CH 2 CN , wherein R 2 is as defined in claim 1 ; 

(b) when R 2 represents an R 5 S group and R 3 represents an amino group -NR 6 R 7 wherein R e and 
R 7 each represents a hydrogen atom or a straight- or branched-chain alkyl. alkenylalkyl or 
alkynylalkyl group as defined in claim 1 f the reaction of a compound corresponding to general 
formula (I) in which R 2 Is replaced by the hydrogen atom with a compound of the general formula:- 

RS-SCI (III) 
wherein R 5 is as defined in claim 1 

(c) when R 1 represents a chlorine or fluorine atom, R 2 represents an R 5 S0 2 , R 6 SO or R S group, 
and R 3 represents an amino group, by the reaction of a compound of the general formula: 

R 2 .X 
ACT 

wherein X and Y both represent chlorine atoms or both represent fluorine atoms, with a 
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phenylhydrazine of the general formula: 
R4NHNH 2 (V) 

wherein R 4 is as defined in claim 1 , or an acid addition salt thereof; 

(d)(1) when R 2 represents an R 5 S group, R 1 represents a chlorine, bromine, iodine or fluorine 
atom or a cyano or nitro group and R 3 represents an amino group, the reaction of a compound 
corresponding to general formula (I) in which R 2 is replaced by a thiocyanato group with a compound 
of the general formula: 
R s -Mg-X 1 (VI) 

(wherein R 5 is as defined in claim 1 and X 1 represents a halogen atom) or a compound of the general 
formula: 

R9-CsC"U + (IX) 
wherein R 9 -C s O corresponds to R 5 in formula (I); 

(d)(2) when R 2 represents an R 5 S group wherein R 5 S is other than a 1-a!kenytthio or 1-alkynylthio 
group, the reaction of a compound corresponding to genera! formula (I) in which R 2 Is replaced by a 
thiocyanato group with a base or a reducing agent in the presence of a reagent of the general 
formula: 

R s '-X 2 (VII) 

wherein R 5 ' is as defined in claim 1 for R 6 with the exclusion of 1-alkenyl and 1-alkynyl and X 2 
represents a halogen atom or with a base in the presence of a compound of the general formula: 
F 2 C-C(Z)(Z') (VIIA) 

wherein Z represents a fluorine, chlorine or bromine atom and Z' is as defined for Z or represents the 
trifluoromethy! group; 

(d)(3) when R 5 S is other than a 1-alkenylthio or 1-alkynylthlo group, by the reductive alkylation of a 
disulphide of the general formula: 



wherein R 1 1 R 3 and R 4 are as defined in claim 1 employing a reducing agent in the presence of a base 
and of a halide of general formula (VII) wherein R 5 ' is as hereinbefore defined; 

(e) when R 2 represents an R 5 SO or R 5 S02 group, by the oxidation of the sulphur atom in a 
compound of general formula I wherein R 2 represents a group R 5 S; 

(f) when R 1 represents a fluorine, chlorine, bromine or iodine atom or a cyano or nltro group, by the 
diazotisation of a compound corresponding to general formula (I) in which R 1 is replaced by an amino 
group and R 3 represents a hydrogen atom or an amino group, and conversion of the dlazotised 
amino group R 1 by known methods into a fluorine, chlorine, bromine or iodine atom or a. cyano or 
nitro group or when R 3 represents a halogen atom by the diazotisation of a compound of general 
formula (I) wherein R 3 represents an amino group and conversion of the dlazotised amino group R 3 
by known methods into a halogen atom; 

(g) when R 1 represents a fluorine atom or a cyano group and R 3 represents a hydrogen atom or 
the amino group, the reaction of a halide of general formula (I) wherein R 1 represents a chlorine or 
bromine atom with an alkali metal fluoride or with a metal cyanide to convert the chlorine or bromine 
atom to a fluorine atom or a cyano group; 

(h) when R 1 represents a nitro group and R 2 represents a group R 5 S02 or R 6 SO, by the reaction 
of a compound corresponding to general formula (I) in which R 1 is replaced by an unsubstrtuted 
amino group and R 2 is a group R 5 S02, R 6 SO or R 6 S, and R 3 represents a hydrogen atom or the 
amino group, with an oxidant to convert the unsubstituted amino group into a nitro group R 1 ; 

(i) when R 1 represents the cyano group and R 3 represents a hydrogen atom or the amino group, 
by the dehydration of a compound corresponding to general formula (I) in which R 1 is replaced by the 
carbamoyl group; 

(]) when R 1 is the acetyl group and R 3 represents a hydrogen atom or the amino group, by the 
reaction of a corresponding nitrile of formula (I) wherein R 1 is the cyano group, or of a corresponding 
ester wherein R 1 is replaced by an alkoxycarbonyi group CO2R wherein R represents a straight- or 
branched-chain alkyl group containing from 1 to 6 carbon atoms, or of a carboxylic acid wherein R 1 is 
replaced by a carboxy group, with methyl lithium, or the reaction of a nitrile of formula (I) wherein R 1 
is the cyano group or the ester wherein R 1 is replaced by an alkoxycarbonyi group CO2R with a 
Grignard reagent CHsMgX 3 wherein X 3 represents a halogen atom; 
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(k) when R 1 represents the acetyl group and R 3 is as defined above, by the oxidation of an alcohol 
corresponding to general formula (I) wherein R 1 is replaced by a hydroxyethyl group, with an oxidant; 

(I) when R* represents a formyl group and R 3 Is as defined above by the reaction of a 
corresponding nitrile of general formula (I) wherein R 1 represents a cyano group with a reducing 
agent followed by acid hydrolysis or with Raney nickel in formic acid to convert the cyano group to a 
formyl group; 

(m) the conversion by known methods of a compound of general formula (I) wherein R 3 represents 
an amino group NR 6 R 7 into a compound of general formula (I) wherein R 3 represents a different 
amino group NR 6 R 7 ; 

(n) when R 3 represents a straight- or branched-chain alkoxymethyleneamino group containing 
from 2 to 5 carbon atoms which may be unsubstituted or substituted on methylene by a straight- or 
branched-chain alkyl group containing from 1 to 4 carbon atoms, by the reaction of a compound of 
general formula (I) wherein R 3 represents the unsubstituted amino group with a trisalkoxyalkane; 

(o) when R 3 represents a group -NHCHsR 16 wherein R 16 represents the hydrogen atom or a 
straight- or branched-chain alkyl group containing from 1 to 4 carbon atoms, by the reaction of a 
compound of general formula (I) wherein R 3 represents a group -N = C(OR 17 )R 16 wherein R 17 
represents a straight- or branched-chain alkyl group containing from 1 to 4 carbon atoms with a 
reducing agent; 

(p) when R 1 represents a formyl, acetyl, cyano or nitro group, and R 3 represents a fluorine atom, 
by a halogen exchange reaction with a compound of general formula (I) wherein R 3 represents a 
chlorine or bromine atom; 

(q) when R 3 represents a hydrogen atom by the reaction of a compound of general formula (I) 
wherein R 3 represents an amino group with a diazotising agent in a solvent at ambient to reflux 
temperature to convert the amino group R 3 to a hydrogen atom; 

(r) when R 1 represents a cyano or nitro group, R 2 is a group R 5 S0 2 , R 6 and R 7 each represents a 
straight- or branched-chain alkyl. alkenylalkyl or alkynylalkyl group containing up to 5 carbon atoms 
and R 7 may also represent a hydrogen atom, by the reaction of a compound of general formula (I) 
wherein R 3 represents a halogen atom with the corresponding amine within general formula 
R 6 R 7 NH, or with dimethyihydrazine when R 6 and R 7 are both methyl; 

optionally followed by the conversion of a compound of general formula (I) thus obtained into another 
com pound of general formula (I) . 

11. An arthropodicidal, plant nematocldal, anthelmintic or antl-protozoal composition which comprises a 
compound of general formula (I) in association with one or more compatible diluents or carriers. 

12. A method for the control of arthropod, plant nematode, helminth or protozoal pests at a locus which 
comprises treatment of the locus with an effective amount of the compound according to claim 1 . 

13. A compound of general formula (I) as defined in claim 1 for use in the manufacture of a medicament 
for the treatment of an arthropod, helminth or protozoal infection. 

14. A compound of the general formula: 



wherein R 2, is as defined in claim 1 for R 2 or represents the hydrogen atom, a thiocyanato, formyl, cyano or 
carboxy group, a straight- or branched-chain alkoxycarbonyl group containing from 2 Jo 7 carbon atoms 
or the dithio group (which joins two pyrazole rings), R 3 ' is as defined in claim 1 for R 3 or represents the 
diphenoxycarbonylamino group, and R 1 ' is as defined in claim 1 for R 1 or represents the amino, 
1 -hydroxyethyl, carboxy or carbamoyl group or a straight- or branched-chain alkoxycarbonyl or 
alkoxycarbonylamino group containing from 2 to 7 carbon atoms, 

with the exclusion of compounds of general formula (I) as defined in claim 1 and of those compounds 
of general formula (XXV) wherein R 4 represents 2,6-dichloro-4-trifluoromethylphenyl l R 2 * represents the 
cyano group, R 1 ' represents the cyano group and R r represents the amino, acetamido, dichloroaceta- 
mido, t-butylcarbonylamino, propionamido. pentanamido, bis (ethoxycarbonyl) amino, ethoxycarbony- 
lamino^methylamlno or ethylamino group, 

or R 1 ' represents the chlorine atom and R y represents the amino, t-buty!carbonylamino, 
bis (ethoxycarbonyl) ami no orethoxycarbonylamino group, 

or R 1 ' represents a bromine or iodine atom or an amino or ethoxycarbonyl group and R 3 * represents 
the amino group, 




(XXV) 
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or R 1 ' represents the fluorine atom and R 3 ' represents the hydrogen atom or the amino group, 
or R 1 ' represents a nitro, amino, t-butoxycarbonylamino or ethoxycarbonyl group and R y represents 
the hydrogen atom; 

R 4 represents a 2,4,6-trichlorophenyl, 2-chioro-4-trifluoromethy]phenyl or 2,6-dichloro-4-trifluoro- 
methoxyphenyl group, R 2 * represents the cyano group, R 1 ' represents the cyano group and R 3 ' represents 5 
the amino group; 

R 4 represents a 2,6-dichloro-4-trifIuoromethoxyphenyl group, R 2 * represents the cyano group, R 1 ' 
represents the chlorine atom and R 3 * represents the amino group; and R 4 represents the 
2,6-dichloro-4-trifluoromethy!pheny! group, R 2 ' represents the methanesulphonyl group, R 1 ' represents a 
carboxy, carbamoyl or ethoxycarbonyl group and R 3 ' represents the amino group. w 
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